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TOREX SEMICONDUCTOR
—supplying cutting edge,

high performance power supply ICs
to every corner of the world.

TOIREX

A specialist in Analog power supply IC design,
development and manufacturing.

TOREX SEMICONDUCTOR

Market/ng & was established in 1995 and Torex
DeVG/Opment has been meeting worldwide Products
market demands ever since,
Quickly turning designers’ ideas by offering analog CMOS ICs High quality,
into reality. that provide low current high precision products
Providing innovative solutions ) , to support
- - consumption, low operating . .

by combining creativity i . new innovation.
with marketing expertise. voltage and are supplied in ultra

miniature packages.

TOREX is unique in that it
focuses its leading edge CMOS
analog technology on
battery-powered applications.

Our facilities, located not only
in Japan, but throughout Asia,
Europe and USA ensure that
TOREX maintains a high level
of communication with
customers throughout the
world, enabling us to deliver
solutions that are both
innovative and appropriate to
our customer’s needs.

uality
anagement

Earning Customers trust with the world’s
highest levels of quality control
and environmentally friendly products.
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Part Number Description Page
1. Inductor Built-in XCL225/XCL226 0.5A Inductor Built-in Step-down “micro DC/DC” Converters 1
micro DC/DC Converters XCL223/XCL224 0.4A/0.7A Inductor Built-in "micro DC/DC" Converters 2
XCL221/XCL222 0.5A Inductor Built-in Step-Down “micro DC/DC” Converters 3
XCL219/XCL220 1.0A Inductor Built-in Step-Down “micro DC/DC” Converters 4
XCL213/XCL214 1.5A Inductor Built-in Step-Down "micro DC/DC" Converters 5
XCL211/XCL212 2.0A Inductor Built-in Step-Down "micro DC/DC" Converters 6
XCL210 50mA/200mA Inductor Built-in Step-Down “micro DC/DC” Converters 7
XCL208/XCL209 400mA Inductor Built-in Step-Down “micro DC/DC” Converters 8
XCL102/XCL103 Inductor Built-in Step-Up "micro DC/DC" Converters 9
XCL101 100mA Inductor Built-in Step-Up "micro DC/DC" Converters 10
XCL301 Inductor Built-in Inverting “micro DC/DC” Converters 11
2. Step-Down DC/DC XC9281/XC9282 HiSAT-COT® Control, Extremely Small 600mA Step-Down DC/DC Converters 12
Converters and XC9280 18V Operation 3A Peak Synchronous Step-Down DC/DC Converters 13
Controller ICs igggi T HISAT-COT® Control, 3A Synchronous Step-Down DC/DC Converters 12
XC9272 Ultra Low Power Synchronous Step-Down PFM DC/DC Converter for Low Output Voltage 16
XC9270/XC9271 30V Driver Transistor Built-in Step-Down DC/DC Converters 17
XC9267/XC9268 36V Operation 600mA Synchronous Step-Down DC/DC Converters 18
XC9266 HiSAT-COT® Control, 6.0A Synchronous Step-Down DC/DC Converters 19
XC9265 Ultra Low Power Synchronous Step-Down PFM DC/DC Converter 20
XC9263/XC9264 18V Operation 0.5A Synchronous Step-Down DC/DC Converters 21
XC9262 HiSAT-COT® Control, Ultra Small 1.5A Synchronous Step-Down DC/DC Converters 22
XC9260/XC9261 HiSAT-COT® Control, 1.5A , Synchronous Step-Down DC/DC Converters 23
XC9259 HiSAT-COT® Control, Ultra Small 1A Synchronous Step-Down DC/DC Converters 24
XC9257/XC9258 HiSAT-COT® Control, 1A Synchronous Step-Down DC/DC Converters 25
XC9252 Operating Ambient Temperature: +105°C, 30V Operation Low Quiescent Current Step-Down DC/DC Controller IC 26
XC9248 2.2A 18V Driver Transistor Built-in Synchronous Step-Down DC/DC Converter 27
XC9244/XC9245 400mA Synchronous Step-Down DC/DC Converters 28
XC9242/XC9243 2A Synchronous Step-Down DC/DC Converters 29
XC9220/XC9221 16V Input Step-Down DC / DC Controller IC 30
XC9213 25V Input Synchronous Step-Down DC/DC Controller IC 31
XCM526 3A Step-Down DC/DC Converter with 16V Input 32
3.Step-Up DC/DC XC9141/XC9142 Load Disconnection Function, 0.8A Step-Up DC/DC Converters 33
Converters and XC9140 PFM Control, Step-Up Synchronous DC/DC Converter (UVLO Function) 34
Controller ICs XC9135/XC9136 1A Driver Transistor Built-in, Step-Up DC/DC Converters with Load Disconnection Function (Vour product) 35
XC9131 1A Driver Transistor Built-in, Step-Up DC/DC Converters with Load Disconnection Function (FB product) 36
XC9128/XC9129 1A Driver Transistor Built-in, Step-Up DC/DC Converters 37
XC9120/XC9121/XC9122 | Step-Up DC / DC Controller IC, Max Duty 93% 38
XC9119 1MHz, PWM, Step-Up DC/DC Converter 39
XC9110/XC9111 PFM Step-Up DC/DC Converter/Controller ICs from 1 Cell 0.8V 40
XC9106/XC9107 Variable Output Voltage Step-Up DC/DC Controller IC 41
XC9103/XC9104/XC9105 | Step-Up DC/DC Controller IC 42
4. Step-Up&Down DC/DC XC9306 Synchronous Buck-Boost DC/DC Converters 43
Controller ICs XC9303 Synchronous Step-Up & Down DC / DC Controller IC 44
XC9301/XC9302 PWM, PWM/PFM Switching Step-Up & Down DC/DC Converters 45
5. Charge Pump ICs XC9801/XC9802 Step-Up Charge Pump 46
XC6351A Inverter Charge Pump 47
6. LED Backlight Driver XC9133 Step-Up DC/DC Converter-LED Backlight Driver 48
XC9401 Off-line Controllers for LED Lighting 49
7. Multi Channel DC/DC XC9519 Dual Output Step-Up/Inverting DC/DC Converter 50
Converters and XC9516 Triple Output Power Supply for TFT-LCD 51
Controller ICs XC9505 2 Channel Output Step-Down / Inverting DC/DC Controller IC 52
XC9504 2 Channel Output Step-Up / Inverting DC/DC Controller IC 53
XC9502 2 Channel Output Step-Up / Down DC/DC Controller IC 54
XC9501 2 Channel Output Step-Up DC/DC Controller IC 55
8. Voltage Detectors XC6136 Ultra Low Power (88nA) Voltage Detector 56
XC6135 Ultra Low Power (44nA) Voltage Detector with Separated Sense Pin 57
XC6134 Delay Capacitor Adjustable Voltage Detectors with Sense Pin Isolation and Hysteresis External Adjustment 58
XC6133 Capacitor Delay Type Voltage Detectors with Sense Pin Isolation 59
XC6132 Delay Capacitor Adjustable, Sense Pin Isolation, Surge Voltage Protection and Hysteresis Rxternal Adjustment 60
XC6130/XC6131 Watchdog Timeout Period Externally Adjustable Voltage Detector (+125°C) 61
XC6129 Voltage Detector with Delay Time Adjustable 62
XC6127 Ultra Small Voltage Detector with High Precision Delay Circuit and Manual Reset Function 63
XC6126 Ultra Small, Highly Accurate, Single Voltage Detector 64
XC6121~XC6124 Voltage Detector with Watchdog 65
XC6120 Ultra Small, Low Quiescent Current Voltage Detector 66
XC6119 Voltage Detector with Delay Time Adjustable 67
XC6118 Voltage Detector with Separated Sense Pin & Delay Capacitor Pin 68
XC61F/XC61H Delay Circuit Built-in Voltage Detector 69
XCB61C/XCB1G Standard Voltage Detector 70
XC61J Low Power Consumption Voltage Detector 71
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9. Voltage Regulators XC6238 300mA High Speed LDO Regulator with ON/OFF Switch 72
Single Type XC6237 Ultra Low Power Consumption 0.6uA High Speed LDO Regulator 73
XC6233 200mA High Speed LDO Voltage Regulator with Built-in Inrush Current Protection 74
XC6231 10V Input 500mA High Speed LDO Regulators 75
XC6230 Adjustable Voltage Output Multifunction 2A High Speed LDO Regulator 76
XC6229 300mA Ultra Small High Speed LDO Regulator with Built-in Inrush Current Protection 77
XC6227 700mA High Speed LDO Regulator with Reverse Current Protection 78
XC6225 30mA High Speed LDO Regulator 79
XC6224 1.2V Low Voltage Operation,150mA High Speed LDO Voltage Regulator 80
XC6223 300mA High Speed LDO Voltage Regulator with Built-in Inrush Current Protection 81
XC6222 700mA High Speed LDO Regulator 82
XC6221 200mA High Speed LDO Voltage Regulator 83
XC6220 1A High Speed LDO Voltage Regulator with “GreenOperation” 84
XC6219 300mA High Speed LDO Regulators 85
XC6218 200mA Low Power Consumption LDO Regulator 86
XC6217 200mA High Speed "Green Operation" LDO Voltage Regulator 87
XC6216 28V Input Voltage Regulators with CE Pin 88
XC6215 0.8pA Low Quiescent Current Voltage Regulator with CE Pin 89
XC6214 500mA High Speed 3 Terminal Regulator, Thermal Shutdown 90
XC6209 300mA High Speed LDO Regulators 91
XC6206 1uA Low Power 3Terminal Voltage Regulator 92
XC6206J Low Consumption Current Regulators 93
XC6204/XC6205 300mA/150mA High Speed LDO Regulators with CE Pin 94
XC6201 10V Input 3 Terminal, Low Power Voltage Regulator 95
XC62FJ 10V Input, 200mA Low Consumption Current Regulator 96
XC6604 1A, 0.5V Low Input Voltage, High Speed LDO Regulator (Adjustable Current Limit) 97
XC6603 1A, 0.5V Low Input Voltage, High Speed LDO Regulator (Adjustable Soft-start) 98
XC6602 1A, 0.5V Input Voltage, High Speed LDO Regulator 99
XC6601 400mA Low Voltage Input LDO Voltage Regulator 100
XC6505 Low Quiescent Current, 200mA High Speed LDO Regulator - 10.5V Input 101
XC6504 0.6uA Ultra Low Quiescent Current Small Voltage Regulator (C, Capacitor-less) 102
XC6503 C, Capacitor-less, 500mA Low Quiescent Current High Speed LDO Regulator 103
XC6501 C, Capacitor-less, 200mA High Speed LDO Regulator 104
XC6702 36V Input, 300mA Low Quiescent Current High Speed LDO Regulator 105
XC6701 28V Operation High Speed Voltage Regulators with Stand-by Function 106
XC6902 -16V Input Three Terminal Negative High Speed Voltage Regulator 107
XC6901 200mA Negative Voltage Regulator with ON/OFF Control 108
XB1085 3.0A Positive Voltage Regulator 109
10. Voltage Regulators XC6413/XC6414 10V, 300mA/500mA High Speed LDO Regulators with Voltage Detector 110
Voltage Detect Type XC6408 28V Operation Voltage Regulator with Voltage Detector 111
XC6405 500mA High Speed LDO Regulator with Voltage Detector 112
XC6403/XC6404 300mA/500mA High Speed LDO Regulators with Voltage Detector 113
XC6402 700mA High Speed LDO Regulator with Voltage Detector 114
11. Multi Chip Module XCM414 Voltage Regulator with Bridge Diode for Wireless Power Receiver 115
12. Load Switch XC8109 85mQ High Function Power Switch with Current Limit Adjustable Pin (0.075A~1.3A Current Limit Adjustable) 116
XC8108 85mQ High Function Power Switch with Current Limit Adjustable Pin (0.9A~2.4A Current Limit Adjustable) 117
XC8107 85mQ High Function Power Switch (Fixed Current Limit) 118
XC8102 400mA Small Load Switch with C, Discharge 119
XC8101 Low Quiescent Current Load Switch 120
13. Push Button Controllers XC6192 Push Button Load Switch 121
XC6190 Push Button Reboot Controller 122
14. Battery Charge ICs XC6808 4.35V 1 Cell Li-ion and Li-Po Battery Linear Charger IC with Battery Temperature Detection (CC Charge: 5~40mA) 125
XC6806 Linear Charger IC with Current Path Function 126
XC6804 One Cell Li-ion / Li-polymer Linear Charger IC with Battery Temperature Detection (CC Charge:200~800mA) 127
XC6803 One Cell Li-ion / Li-polymer Linear Charger IC with Battery Temperature Detection (CC Charge:40~280mA) 128
XC6802 100~800mA 1 Cell Li-ion and Li-Po Battery Linear Charger IC with Constant-Current/Constant-Voltage 129
XC6801 500mA 1 Cell Li-ion and Li-Po Battery Linear Charger IC with Constant-Current/Constant-Voltage 130
15. Automotive ICs XDL601/XDL602 1.5A Inductor Built-in Step-Down “micro DC/DC” Converters 135
XD9260/XD9261 1.5A HiISAT-COT® Control, Synchronous Step-Down DC/DC Converters 136
XD9242/XD9243 2A Synchronous Step-Down DC/DC Converters 137
XD6506 Ultra-Low Quiescent Current Voltage Regulator 138
XD6216 28V Low Power Consumption 150mA Voltage Regulators 139
XD6133 Capacitor Delay Type Voltage Detectors with Sense Pin Isolation 140
XD6132 Delay Capacitor Adjustable Violtage Detectors with Sense Pin Isolation, Surge Voltage Protection and Hysteresis External Adjustment 141
XD6130/XD6131 Watchdog Timeout Period Externally Adjustable Voltage Detector 142
XD6121~XD6124 Voltage Detector with Watchdog Function and ON/OFF Control (Vpe=1.6V~5.0V) 143
16. Other ICs XC3101 Ultra Small Analog Output Temperature Sensor with Alarm Output Pin 144
XC25BS8 Ultra Small PLL Clock Generator ICs with Built-in Divider/Multiplier Circuits 145
17. Discrete Semiconductors XBP Transient Voltage Suppressor 146
XBZ Zener Diode 147
XBS Schottky Barrier Diode 147
XBF Fast Recovery Diode 148
XBW Switching Diode 148
XBR Bridge Rectifier 148
XP151/XP161/XP2xxN Power MOSFET (N Channel) 149
XP152/XP162/XP202/XP2xxP | Power MOSFET (P Channel) 149
18. Package Power Dissipation | Package Power Dissipation 150
TOIREX Contents-2
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Packaging

B Package Information

Package Code
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Packaging

USP-8

h=0.6 MAX.
p=0.65
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h=0.6 MAX.
p=0.4
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2.8+£0.05

2.3+0.05
—

USPN-6

1.3£0.05

USPQ-4B04
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*Under development

Packaging-3
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1. Inductor Built-in micro DC/DC Converters

. XCL225/XCL226 Series 0.5A Inductor Built-in Step-down “micro DC/DC” Converter

General Description

The XCL225/XCL226 series are 18V operation synchronous step-down DC/DC converter ICs with a built-in high-side / low-side driver transistor.
The XCL225/XCL226 series has operating voltage range of 3.0V~18.0V and it can support 0.5A as an output current with high-efficiency.
Compatible with Low ESR capacitors such as ceramic capacitors for the load capacitor (Cy).

0.75V reference voltage source is incorporated in the IC, and the output voltage can be set to a value from 1.0V to 15.0V using external resistors
(RFB1, RFBz)-

1.2MHz can be selected for the switching frequency. In PWM/PFM automatic switchover control, IC can change the control method between PWM
and PFM based on the output current requirement and as a result IC can achieve high efficiency over the full load range.

XCL225/XCL226 has a fixed internal soft start time which is 1.0ms (TYP.), additionally the time can be extended by using an external resistor and
capacitor.

Input Voltage Range: 3~18V (Absolute Max. Rating: 20V) 9 L1

FB Voltage: 0.75V (x1.5%)

Oscillation Frequency: 1.2MHz |:|

Output Current: 0.5A

Control Methods: PWM control Vin 8 [ ] L] 1
PWM/PFM Automatic
Efficiency 85%@12V—5V, TmA NC 7 [ ] [] 2PGeND

Soft-start Time: Adjustable by RC

Protection Circuits: Over Current Protection ENSS 6 | ] (| 3 AcGND
Automatic Recovery
(XCL225B/XCL226B) PG5 [ ] [|4Fs
Integral Latch Method |:|
(XCL225A/XCL226A)
Thermal Shutdown 10 L2

Package: DFN3030-10B

Environmentally Friendly: EU RoHS Compliant, Pb Free (BOTTOM VIEW)

Typical Application Circuit Typical Performance Characteristics

XCL225/226 Vin=12V, Vour=5.0V

100
J J [
Lx L1 PG I — T\
80 N\
Vewss EN/SS L2 Vour < / /
PG L] I 60 ¢
Vin VIN |.IJ /
L L
g L
el PGND  AGND g 40
w
20 i XCL225 —
/ ——XCL226
0.1 1 10 100 1000
Output Current : loyr [MA]
Ordering Information
XCL225(D@@@B® PWM control
XCL226D@QR@B®® PWM/PFM automatic switching control
DESIGNATOR ITEM SYMBOL DESCRIPTION
@ Type g Refer to Selection Guide
FB Voltage 0.75V
@3 FB Voltage OK Voltage can be adjusted in 1V to 15V
@ Oscillation Frequency 1 1.2MHz
B5® Package (Order Unit) H2 DFN3030-10B (3,000pcs/Reel)
@ Selection Guide
) o Automatic Recovery Latch Protection
TYPE Chip Enable UVLO Thermal Shutdown Soft Start Power-Good Current Limitter (Current Limitter) (Current Limitter)
A YES YES YES YES YES YES NO YES (2
B YES YES YES YES YES YES YES NO

(2 The over-current protection latch is an integral latch type.

1 TOIREX
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. XC L223I XC L224 Se ries 0.4A/0.7A Inductor Built-in Step-Down “micro DC/DC” Converters
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General Description

The XCL223/XCL224 series is a synchronous step-down micro DC/DC
converter which integrates an inductor and a control IC in one tiny package
(2.25mmx1.5mm, H=0.75mmMAX).

A stable power supply is configured using only two capacitors connected
externally.

An internal coil simplifies the circuit and enables minimization of noise and
other operational trouble due to the circuit wiring.

A wide operating voltage range of from 2.5V to 5.5V enables support for
applications that require an internally fixed output voltage (0.8V to 3.6V). The
accuracy of the output voltage is + 2.0% and the voltage is adjustable internally
with 0.05V step.

The XCL223/XCL224 series uses synchronous rectification and the operating
frequency is 3.0MHz. The XCL223/XCL224 series uses HiSAT-COT")
synchronous  rectification. HISAT-COT+PWM  control  (XCL223) or
HiSAT-COT+automatic PWM/PFM switching control (XCL224) can be
selected. The maximum load current can be selected either 400mA or 700mA.
The series have a high speed soft-start (0.3ms TYP.) for quick turn-on. With
the built-in UVLO (Under Voltage Lock Out) function, the internal P-channel
driver transistor is forced OFF when the input voltage becomes 2.0V or lower.
When CE is “Low”, the integrated C. discharge function discharges the electric
charge at the output capacitor C. via the internal discharge switch located
between the Lx and PGND pins. The power consumption will be less than
1.0pA.

() HISAT-COT is an original Torex term for High Speed Transient Response.

Pin Configuration

vas | — | 1 panp
s [L__J 1| 2aanD
CE4 |\ [ ] [_J| 8Vour

- |:| |:| .

USP-8B04
(BOTTOM VIEW)
Typical Application Circuit
Vin
VIN
CIN

PGND

CE
L1 LX
—

Ordering Information

XCL223DQR@@B®-@ PWM control
XCL224DQR@@®®-@ PWM/PFM automatic switching control

Input Voltage: 2.5V~5.5V
(Absolute Max. Rating: 6.2V)
Output Voltage: 0.8V~3.6V (£2.0%)
Output Current: 700mA (XCL223A/XCL224A)
400mA (XCL223B/XCL224B)
Quiescent Current: 25pA (fosc=3.0MHz)
Oscillation Frequency: 3.0MHz
Control Methods: HiSAT-COT Control

100% Duty Cycle
PWM Control (XCL223)

PWM/PFM Automatic Switching Control

(XCL224)

Circuit Protection: Thermal Shutdown
Current Limit Circuit (Drop)
Short Circuit Protection

Functions: Soft-start

UVLO

C, Discharge
Output Capacitor: Ceramic Capacitor
Operating Ambient Temperature: -40°C ~+105°C
Package: USP-8B04

Environmentally Friendly: EU RoHS Compliant, Pb Free

Typical Performance Characteristics
XCL224B213DR(Vour=2.1V)

100
80 / =
2 60
I
w
w
% 40
2
o
&
w 20
— VIN=3.6V
—— VIN=4.2V
0 1
0.1 1 10 100 1000

Output Current : loyr [MA]

DESIGNATOR ITEM SYMBOL DESCRIPTION
0 Type A Output Current : 700mA
P B Output Current : 400mA
Output Voltage options
e.g)1.2v —» @=1, @=2
® Output Voltage 08~36 1.2V - @=1, @=C
0.05V Increments:
0.05=A, 0.15=B, 0.25=C, 0.35=D, 0.45=E, 0.55=F, 0.65=H, 0.75=K, 0.85=L,0.95=M
@ Oscillation Frequency 3 3.0MHz
®®-@" Package (Order Unit) D2-G USP-8B04 (3,000pcs/Reel)
(" The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.
@Selection Guide
OUTPUT CL AUTO- LATCH or SHORT THERMAL
TYPE VOLTAGE DISCHARGE PROTECTION UVLO CHIP ENABLE CURRENT LIMIT SOFT-START SHUTDOWN
B (400mA) Fixed Yes Yes Yes Yes Yes Fixed Yes
A (700mA) Fixed Yes Yes Yes Yes Yes Fixed Yes

TOIREX
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1. Inductor Built-in micro DC/DC Converters

*GreenOperation-compatible
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General Description
I

The XCL221/XCL222 series is a synchronous step-down micro DC/DC
converter which integrates an inductor and a control IC in one tiny package
(2.0mmx2.5mm, h=1.0mm). An internal coil simplifies the circuit and enables
minimization of noise and other operational trouble due to the circuit wiring. A
wide operating voltage range of 2.5V to 5.5V enables support for applications
that require an internally fixed output voltage (0.8V to 3.6V). The
XCL221/XCL222 series uses synchronous rectification at an operating
frequency of 1.2MHz. The XCL221/XCL222 series uses HiSAT-COT®)
synchronous rectification.

HiSAT-COT+PWM control (XCL221) or HiSAT-COT+automatic PWM/PFM
switching control (XCL222) can be selected.

The series have a high speed soft-start as fast as 0.25ms (TYP.) in typical for
quick turn-on. With the built-in UVLO (Under Voltage Lock Out) function, the
internal P-channel driver transistor is forced OFF when input voltage becomes
2.0V or lower. When CE=Low, the integrated C. discharge function which
enables the electric charge at the output capacitor C. to be discharged via the
internal discharge switch located between the Lx and PGND pins. The power

|pInY UOKIBIBS
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. XC L221 IXC L222 Se ries 0.5A Inductor Built-in Step-Down “micro DC/DC” Converters

Input Voltage: 2.5V~5.5V
Output Voltage: 0.8V~3.6V (+2.0%)
Efficiency: 93% (Vin=5.0V, Vour=3.3V/200mA)

Output Current:

Oscillation Frequency:

Control Methods:

Circuit Protection:

500mA

1.2MHz

HiSAT-COT Control

100% Duty Cycle

PWM Control (XCL221)

PWM/PFM Switching Control (XCL222)
Thermal Shutdown

Current Limit Circuit (Drop)

Short Circuit Protection (Latch)

Functions: Soft-start Circuit Built-in
UVLO
C. Discharge

Output Capacitor: Low ESR Ceramic Capacitor

Operating Ambient Temperature: -40°C~+105°C

Package:

CL-2025-02

Environmentally Friendly: EU RoHS Compliant, Pb Free

N consumption will be less than 1.0pA.
é—’ () HISAT-COT is an original Torex term for High Speed Transient Response.
o
o . . . . . .
"8 Pin Configuration Typical Performance Characteristics
o
§ L1 XCL222B181ER-G (Vour=1.8V)
7 100
— —— 5\
2 viv |[8] [ 80 =
©
c =
2 PGND (5] AGND 2
g E oo
o w
CE E] Vour i
o
s
g L2 w
g CL-2025-02 2 E——T
g (BOTTOM VIEW) ——VIN=42V
° | VIN=5.0V
H = - o = = 0
=@l Typical Application Circuit ] 10 100 1000
§ ] Output Current : loyr [MA]
— 7
2
o
3
Q
[
g i {
3 i
ca—
0.5A 10uF
- 8
- I
o
o
N8 Ordering Information
=
g XCL221D@QB®@®®-D PWM
S XCL222D@®@B®®-7 PWM/PFM Automatic switching control
. DESIGNATOR ITEM SYMBOL DESCRIPTION
_ Output Voltage (Fixed)
= C Auto Discharge
£ Latch, Short Protection
Q UVLO
g @ Type B Chip Enable
3 Current Limit
8 Soft-start
g Thermal Shutdown
® Output Voltage options
— e.g)1.2V —» @=1, @=2
s @® Output Voltage 08~36 ooV~ @=1, 3=C
‘g 0.05=A,0.15=B,0.25=C,0.35=D,0.45=E,0.55=F,0.65=H,
o 0.75=K,0.85=L,0.95=M
% @ Oscillation Frequency 1 1.2MHz
3 B5®-@ Package (Order Unit) ER-G CL-2025-02 (3,000pcs/Reel)
'

) The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.
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XCL219/XCL220 Series it i .
1.0A Inductor Built-in Step-Down “micro DC/DC” Converters | 3

g

FREE

ol
The XCL219/XCL220 series is a synchronous step-down micro DC/DC Input Voltage: 2.5V ~5.5V (Absolute Max. Rating: 6.2V) %
converter which integrates an inductor and a control IC in one tiny package Outr_)ut Yoltage: 0.8V~3.6V Z
(2.0mmx2.5mm, h=1.0mm). An internal coil simplifies the circuit and enables Oscillation Frequency: ~ 3MHz 2
minimization of noise and other operational trouble due to the circuit wiring. A Output Current: 1-00A £
wide operating voltage range of 2.5V to 5.5V enables support for applications Efficiency: 93% (Vin=5.0V, Vour=3.3V/300mA) ®
Control Methods: HiSAT-COT

that require an internally fixed output voltage (0.8V to 3.6V). The
XCL219/XCL220 series uses synchronous rectification at an operating
frequency of 3.0MHz. The XCL219/XCL220 series uses HiSAT-COT")
synchronous rectification.

HiSAT-COT+PWM control (XCL219) or HiSAT-COT+automatic PWM/PFM
switching control (XCL220) can be selected.

The series have a high speed soft-start as fast as 0.3ms in typical for quick
turn-on. With the built-in UVLO (Under Voltage Lock Out) function, the internal
P-channel driver transistor is forced OFF when input voltage becomes 2.0V or
lower. When CE=Low, the integrated C. discharge function which enables

Circuit Protection:

Functions:

Output Capacitor:

100% Duty Cycle

PWM (XCL219)
PWM/PFM (XCL220)
Thermal Shutdown
Current Limit Circuit (Drop)
Short Circuit Protection
Soft-start Circuit Built-in
UVLO

C. Discharge

Ceramic Capacitor

-
=
2
c
Q
2
5]
S
o]
£}
=
z
2
(1]
b3
o

Operating Ambient Temperature: -40°C~+105°C
Package: CL-2025-02

the electric charge at the output capacitor C. to be discharged via the internal
discharge switch located between the Lx and Vss pins. The power

consumption will be less than 1.0 1 A. Environmentally Friendly: EU RoHS Compliant, Pb Free N
() HISAT-COT is an original Torex term for High Speed Transient Response. ‘_;.;r’
o
Pin Configuration Typical Performance Characteristics g
o
L1 XCL219/XCL220 (Vour=3.3V) §
7 100
Vi [§] Lx o | | xaiz20 @
- 3
PGND AGND & / 5
| / :
r 60 4
CE VOUT |:II:| / o
>
[S)
8 :g 40 XCL219
L2 &5
CL-2025-02 20 [ /
(BOTTOM VIEW) / Vn=5.0V
. . . . . 0
Typical Application Circuit 01 1 10 100 1000

Output Current : lpyr (MA)

dwnd ab61eyd 'SI 00/0a umogzdn-dais 'VI

_+_— GND
o=
1.0A
Oury {3} Vour
8

— =

o

o

Ordering Information g

=

XCL219D@R@@®®-@ PWM control ]

XCL220D@B®@B®®-@ PWM/PFM automatic switching control 9

<

DESIGNATOR ITEM SYMBOL DESCRIPTION <
Output Voltage (Fixed) =

C. Auto Discharge ~N

Latch or Short Protection 5

uvLO =

@ Type B Chip Enable g

Current Limit B

Soft-start (Fixed) 2

Thernal Shutdown §

Output Voltage options o

e.g)1.2v— ©Q@=1, @=2

1.25V - @=1, ®@=C -

@3 Output Voltage 08~36 5

0.05V Increments: 5

0.05=A,0.15=B,0.25=C,0.35=D,0.45=E,0.55=F,0.65=H, K

0.75=K,0.85=L,0.95=M g

@ Oscillation Frequency 3 3.0MHz g

B5®-@ Package (Order Unit) FR-G CL-2025-02 (3,000pcs/Reel) S

) The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.
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1. Inductor Built-in micro DC/DC Converters

*GreenOperation-compatible

General Description

The XCL213/XCL214 series is a synchronous step-down micro DC/DC
converter which integrates an inductor and a control IC in one tiny package
(2.5mmx3.2mm, h=1.0mm). A 1.5 A (max.) power circuit can be created by
simply adding two ceramic capacitors to the external components. Because
the coil is incorporated in the IC, the board layout is easier to design and
malfunctioning and noise caused by component placement and wiring can be
minimized. A wide operating voltage range of 2.7V to 5.5V enables support for
applications that require an internally fixed output voltage (0.8V to 3.6V). The
XCL213/XCL214 series uses synchronous rectification at an operating
frequency of 3MHz. The operation mode is “HiSAT-COT() control”, which has
excellent transient response characteristics. “PWM control” or “PWM/PFM
auto switching control” can be selected as needed for the application. "PWM
control” enables reduction of the output ripple voltage. “PWM/PFM auto
switching control” achieves high efficiency across the entire load range, from
light loads to heavy loads.

The series have a high speed soft-start as fast as 0.3ms in typical for quick
turn-on. With the built-in UVLO (Under Voltage Lock Out) function, the internal
P-channel driver transistor is forced OFF when input voltage becomes

. XC L21 3IXC L21 4 Se ries 1.5A Inductor Built-in Step-Down “micro DC/DC” Converters

Input Voltage:

Output Voltage:

Oscillation Frequency:

Output Current:
Efficiency:
Control Methods:

2.7V~5.5V

(Absolute Max. Rating: 6.2V)
0.8V~3.6V

3MHz

1.5A

92% (Vin=5.0V, Vour=3.3V, 500mA)
HiSAT-COT Control

100% Duty cycle
HiSAT-COT+PWM (XCL213)
HiSAT-COT+PWM/PFM (XCL214)
Thermal Shutdown

Current Limit Circuit (Drop)

Short Circuit Protection

Soft-Start Circuit Built-In

UVLO

C. Discharge

Circuit Protection:

Functions:

» 2.0V(TYP.) or lower. The integrated C. discharge function which enables the Output Capacitor: Low ESR Ceramic Capacitor
2 electric charge at the output capacitor C. to be discharged via the internal Operating Ambient Temperature: -40°C ~ +105°C
‘é cjischarge switch located between the Lx and Vss pins. Package: USP-9B01
% () HISAT-COT is an original Torex term for High Speed Transient Response. Environmentally Friendly: EU RoHS Compliant, Pb Free
=}
§ Pin Configuration Typical Performance Characteristics
6] | — [[]w XCL213/XCL214 (Vour=3.3V)
_—
@ AGND [5] 7 [2] nc 100 ‘
o
s o @ LN B ——
8 80 1
g S
o 9 8 = / /
L2 L1 o 60
w
= g
b c
2 — — g 407 XCL213
2 USP-9B01 i)
5 (BOTTOM VIEW)
S . v . 20
Nl Typical Application Circuit
3 V,,=5.0V
8 0
3 0.1 1 10 100 1000 10000
- Output Current : |, (MA)
g
Q
[
g
=
°
-
="l Ordering Information
o
g XCL213DQ@R@B® Fixed PWM control
£ XCL2140D2B3®B® PWM/PFM automatic switching control
g DESIGNATOR ITEM SYMBOL DESCRIPTION
2 @ Tyoe B Refer to Selection Guide
2 w E Refer to Selection Guide
] Output Voltage options
= Ex) 1.2V — @=1, @=2
5 N 1.25V — @=1, @=C
= @® Output Voltage 08~36 0.05V Increments:
“g. 0.05=A, 0.15=B, 0.25=C, 0.35=D, 0.45=E, 0.55=F, 0.65=H,
3 0.75=K, 0.85=L, 0.95=M
% @ Oscillation Frequency 3 3MHz
g 5"’ Package (Order Unit) DR USP-9B01¢? (3,000pcs/Reel)
© () Halogen free and EU RoHS compliant.
— (2 The USP-9B01 reels are shipped in a moisture-proof packing.
5 @Selection Guide
D -
© | ;ype | ouTPUTT CLAUTO- ety LVLO cE CURRENT o THERMAL
% VOLTAGE DISCHARGE PROTECTION LIMIT Min. SHUTDOWN
g B Fixed Yes Yes Yes Yes Yes 0.1ms Yes
E Fixed Yes Yes Yes Yes Yes 0.2ms Yes
5 TOIREX
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XCL211/XCL212 Series it “mi ,

2.0A Inductor Built-in Step-Down “micro DC/DC” Converters &

3

The XCL211/XCL212series is a synchronous step-down micro DC/DC Package Size: 3.1mmx4.7mm, h=1.3mm g

converter which integrates an inductor and a control IC in one tiny package Input Voltage: 2.7V~6.0V 'g"

(3.1mmx4.7mm, h=1.3mm). (Absolute Max. Ratings: 7.0V) o}

An internal coil simplifies the circuit and enables minimization of noise and Output Voltage: 0.9V~V,y (FB Voltage=0.8V+2%) g

other operational trouble due to the circuit wiring. : . s . o — —

A wide operating voltage range of 2.7V to 6.0V enables support for gﬂgiﬁ&‘ﬂz’;ﬁ¥ 240/; (Vin=5.0V, Vour=3.3V)

applications that require an externally set output voltage can be selected. The

e . 150
XCL211/XCL212 series uses synchronous rectification at an operating Oscillation Frequency: 2.4MHz (+15%)

frequency of 2.4MHz. PWM control (XCL211) or automatic PWM/PFM Max. Duty Cycle: 100% :—:
switching control (XCL212) can be selected. The XCL211 series has a fixed Control Methods: PWM (XCL211) g
frequency, enabling the suppression of output ripple. The XCL212 series PWM/PEM (XCL212) &
achieves high efficiency while holding down output ripple across the full range Functions: Current Limit Circuit (automatic return) éﬂ
of loads, from light to heavy, enabling the extension of battery operation time. Soft-start Circuit Built-in z
The series have a high speed soft-start as fast as 1ms in typical for quick C. Discharge =
turn-on. With the built-in UVLO (Under Voltage Lock Out) function, the internal UVLO g
P-channel driver transistor is forced OFF when input voltage becomes 2.4V or Output Capacitor: Low ESR Ceramic Capacitor °

lower. It’s suitable for large-current application due to limit current is configured Operating Ambient Temperature: -40°C~ +85°C ;

4.0Ain typical. The integrated C. discharge function which enables the electric Package: USP-11B01 g

charge at the output capacitor C. to be discharged via the internal discharge Environmentally Friendly: EU RoHS Compliant, Pb Free g,

switch located between the LX and VSS pins. Due to C. discharge function, g

malfunction on LX is prevented when Stand-by mode. §

Pin Configuration Typical Performance Characteristics -
—_—

w

AV PV XCL211B082DR/XCL212B082DR %

CE H o ﬁ Cel E NC 100 : p

XCL212 7_.\ =

FB [5] 8 2] wx 80 / / §

NC E| E Lx g
T XCL211
LT ik 60 |
>
5
2 40
L2 L1 & 4 /

/ Vin=5.0V

20

— — / Vour=3.3V
USP-11B01

(BOTTOM VIEW) 0

0.1 1 10 100 1000 10000
Output Current : oy (MA)

dwing 961849 'sI 20a/9a umogzdn-deis 'vI

Typical Application Circuit

Ordering Information

s10308}0Qq 36e}OA 'ﬂl 0a/0a 13uueyd BN 'LI Janu@ bR A3 '9I

XCL211D2QBBDB® Fixed PWM
XCL212D23@B®® PWM/PFM Auto Switching
DESIGNATOR ITEM SYMBOL DESCRIPTION
Fixed Soft-start
Chip Enable
Current Limiter
@ Type B Tharmal Shutdown
UVLO
C. Auto Discharge
@0 Reference Voltage 08 Reference Voltage is fixed at 0.8V
@ Oscillation Frequency 2 2.4MHz
B5®"" Package (Order Unit) DR USP-11B01 (1,000pcs/Reel)

(") Halogen free and EU RoHS compliant.
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. XCL210 Series 50mA/200mA Inductor Built-in Step-Down “micro DC/DC” Converters
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% The XCL210 series is a synchronous step-down micro DC/DC converter Input Voltage: 2.0V~6.0V
= which integrates an inductor and a control IC in one tiny package (Absolute Max. Rating: 7.0V)
; (2.0mmx2.5mm, h=1.0mm). An internal coil simplifies the circuit and Output Voltage: 1.0V~4.0V
£ enables minimization of noise and other operational trouble due to the (+2.0%, Type A, B, C, D)
© circuitrtwfiring. /|\ wi_de oi)her?ting _voItag_etrangﬁ (;f 2&0V tto :SO\IIt enafbles 0.6V~0.95V (+20mV Type F, H)
support for applications that require an internally fixed output voltage from High Efficiency: 93% (Vin=3.6V, Vour=3.0V/100 1 A)
1.0V to 4.0V (¥2.0%, Type A~D), 0.6V~0.95V (Type F, H) in increments Output Current: 200mA (Type A, C)
of 0.05V.
: . ) 50mA (Type B, D, F, H)
I During stand-by, all circuits are shutdown to reduce currentconsumption . .
s Quiescent Current: 0.5uA
E) to as low as 0.1pAor less. Control Methods: PFM control
| With the built-in UVLO (Under Voltage Lock Out) function, the internal F°" rol Vethods: UVLOCO ro
(Ll P-channel MOS driver transistor is forced OFF when input voltage unctions: L. .
i becomes UVLO detect Voltage or lower. Short Circuit Protection
i The XCL210 integrate Ci discharge function which enables the electric . Cy Discharge (TY_Pe C, D,‘H)
Ml charge at the output capacitor CL to be discharged via the internal Capacitor: _ Low ESR Ceramic Capacitor
) discharge switch located between the Lx and Vss pins. When the devices Operating Ambient Temperature: -40°C~+85°C
enter stand-by mode, output voltage quickly returns to the Vss level as a Package: CL-2025-02
7 result of this function. Environmentally Friendly: EU RoHS Compliant, Pb Free
@
"l Pin Configuration
E
= L1
S 7
2]
Vi E] E] Lx
-_—
¢ ne |[g] GND
'E CE Vour
g :
L2
CL-2025-02
- (BOTTOM VIEW)
@
o
1‘5,: Typical Application Circuit Typical Performance Characteristics
]
%? XCL210B301GR-G(Vour=3.0V)
% 100
—
; ! Vin 80 %
o Vin {8}
g g e
° NC|{5! Cn E
g L 10uF u
3 Z 40
[ | S
CEi4i g
w20
——VIN=3.6V
——VIN=4.2V
0 |
0.01 0.1 1 10 100

Output Current : oy [MA]

Ordering Information
XCL210DQB®@B®-@ PFM control: For Type A, B, C, F, H

—
o
-
m
o
g
2
=z
=
=}
E.
DESIGNATOR ITEM SYMBOL DESCRIPTION
N A lour=200mA , Without C. Auto Discharge
= B lour=50mA Without C.. Auto Discharge
= ©) Product Type C lour=200mA , With C. Auto Discharge
3 D lout=50mA, With C. Auto Discharge
3 F lour=50mA , Without C. Auto Discharge
o H lout=50mA , With C. Auto Discharge
g Output voltage options
o 10~40 eg)12v—- @=1 @=2
— @® Output Voltage 1.25v—> @ =1 @ =C
: 06~0M 0.05V increments :
g (for Type F, H only) 0.05=A, 0.15=B, 0.25=C, 0.35=D, 0.45=E,
§ 0.55=F, 0.65=H, 0.75=K, 0.85=L, 0.95=M
o @ Fixed number 1 Fixed number
g ®®-DM Package (Order Unit) GR-G CL-2025-02 (3,000pcs/Reel)
[=]
@

) The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.
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Bl xCL208/XCL209 Series
400mA Inductor Built-in Step-Down “micro DC/DC” Converters
General Description EI——
=
The XCL208/XCL209 series is a synchronous step-down micro DC/DC Input Voltage: 1.8V~6.0V (Type F) %
converter which integrates an inductor and a control IC in one tiny (Absolute Max. Rating: 6.5V) 5
package (2.5mmx2.15mm, h=1.05mm). A stable power supply with an 2.0V~6.0V (Types A/B) 2
output current of 400mA is configured using only two capacitors (Absolute Max. Rating: 6.5V) s
connected externally. o o ) Output Voltage: 0.8V~4.0V (+2.0%) (Fixed) °
An internal coil simplifies the circuit and enables minimization of noise High Efficiency : 90% (Vin=4.2V, Vour=3.3V)
and other operational trouble due to the circuit wiring. Output Current: 400mA ’
A wide operating voltage range of 1.8V (2.0V) to 6.0V enables support for Oscillation Fre .uenc : 3MHz (x15%)
applications that require an alkaline battery (2-cell) or AC adapter (5V) CE Functions: q y: Active |__” h
power supply. An internally fixed output voltage (0.8V to 4.0V) or an ' Soft-st rtg S
externally set output voltage can be selected. ort-sta §

C_ Auto Discharge

Current Limiter Built-in
(Constant Current & Latching)
PWM (XCL208)

PWM/PFM Auto (XCL209)
Operating Ambient Temperature: -40°C~+85°C

The XCL208/XCL209 series uses synchronous rectification at an
operating frequency of 3MHz. PWM control (XCL208) or automatic
PWM/PFM switching control (XCL209) can be selected. The XCL208
series has a fixed frequency, enabling the suppression of output ripple.
The XCL209 series achieves high efficiency while holding down output
ripple across the full range of loads, from light to heavy, enabling the

Protection Circuits:

Control Methods:

-
=
2
c
Q
2
5]
o
o]
£}
=
z
2
(1]
o
o

extension of battery operation time. Package: USP-10B03 N
Soft start and on/off functions with C discharge are provided, and the IC Environmentally Friendly: EU RoHS Compliant, Pb Free g
can be put in the standby state by inputting a Low level signal into the CE "&’,
pin. g
=l
- - - g
Pin Configuration §

L1

—
VIN PVSS —
9 @
(]
Ne x g
o
cE |[¢] NC 8
10 o
Avssfisp | ] 14| vour
L2
USP-10B03
(BOTTOM VIEW)

Typical Performance Characteristics

XCL208x333DR/XCL209x333DR

Typical Application Circuit

400mA
100

dwing 961849 'sI 20a/9a umogzdn-deis 'vI

XCL209(PWM/PFM
20~6.0V 400mA  1.8~6.0V L —
(] wvim) 2 woun [J-e—> (] ww 12) 8 [] 80
——c < RS
10uF % 10uF E 60 ’[ /
< V= 4.2V -
g 40 | 5»0V/
ub:QJ . Y XCL208(PWM)
20 P \
L - Vour=3.3V
XCL208A / XCL208B XCL208F / XCL209F Type O SN L0y )
/ XCL209A / XCL209B Type 0.01 0.1 1 10 100 1000

Output Current:lout (mA)

Ordering Information

XCL208D@B®@B®: Fixed PWM control
XCL209(DRR@@B®: PWM / PFM automatic switching control

DESIGNATOR ITEM SYMBOL DESCRIPTION
Fixed Output Voltage A Vin=2.0V, No C. auto discharge, Standard soft-start
> i i ¥
D Functions selection SUpu Voliage B Vin=2.0V, C. auto discharge, High speed soft-start
> i i -
External Setting F Vin=1.8V, C. auto discharge, High speed soft-start
Output voltage options
eg.28V—> @=2 =8
0~9 0.05V increments :
23 Fixed Output Voltage A~M e.g.2.85V—» @=2 =L
0.05=A, 0.15=B, 0.25=C, 0.35=D, 0.45=E,
0.55=F, 0.65=H, 0.75=K, 0.85=L, 0.95=M
Output Voltage External Setting 08 FB=0.8V
@ Oscillation Frequency 3 3MHz
B Package (Order Unit) DR USP-10B03 (3,000pcs/Reel)

) Halogen free and EU RoHS compliant.
(20 When other output voltages (semi-custom) are needed, please contact your local Torex sales office for more information.

s10308}0Qq 36e}OA 'ﬂl 0a/0a 13uueyd BN 'LI Janu@ bR A3 '9I

Output voltage range is 0.8~4.0V.
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1. Inductor Built-in micro DC/DC Converters

*GreenOperation-compatible

. XCL102/XCL103 Series inductor Built-in Step-Up “micro DC/DC” Converters

:
FREE
General Description

The XCL102/XCL103 series is a synchronous step-up micro DC/DC converter
which integrates an inductor and a control IC in one tiny package
(2.0mmx2.5mm, h=1.0mm). A stable step-up power supply is configured using
only two capacitors connected externally. An internal coil simplifies the circuit
and enables minimization of noise and other operational trouble due to the
circuit wiring. A wide operating voltage range of 0.9V to 6.0V enables support
for applications that require an internally fixed output voltage (2.2V to 5.5V).
PWM control (XCL102) or automatic PWM/PFM switching control (XCL103)
can be selected.

During the devices enter stand-by mode, XCL102D/XCL103D types prevent
the application malfunction by CL Discharge Function which can quickly

Buibeyoed I

Halogen

0.65V~6.0V (Absolute Max. Rating: 7.0V)
2.2V~5.5V (0.1V increments)

3.0MHz (+20%)

0.8A

500mA @Vout=5.0V, Vear=3.3V (TYP.)
350mA @Vour=3.3V, Vear =1.8V (TYP.)
Control Mode Selection: PWM (XCL102 Series) or

Auto PWM/PFM (XCL103 Series)
100mV@Vour=3.3V,Vear=1.8V,lout=1mA—200mA
Over-current limit (Integral latch method)
Output short-circuit protection

Input Voltage Range:
Fixed Output Voltage:
Oscillation Frequency:
Input Current:

Output Current:

apinp uonoelesl

Load Transient Response:
Protection Circuits:

-
=
o
=
5
(1}
o
S
o
=
W
%
3
5
2
)

discharge the electric charge at the output capacitor (C.). XCL102/XCL103E Functions: Soft-start
types is able to drive Real Time Clock etc. Load Disconnection Function (Type D)
CL Auto Discharge Function (Type D)
Bypass Switch Function (Type E)
N Output Capacitor: Ceramic Capacitor
2 Operating Ambient Temperature: -40°C~+85°C
E, Package: CL-2025-02
H Environmentally Friendly: EU RoHS Compliant, Pb Free
o
§ Pin Configuration
7 L1
——
w
@
o
:Ec Vour 6 [] [] 1 Vgar
§ 5 ] [l 2 anp
o
anp 4 ([ Ol 3 ce
8 L2
CL-2025-02

(BOTTOM VIEW)

Typical Performance Characteristics

Typical Application Circuit

@Efficiency vs. Output Current
7 XCL103D503CR-G/XCL103E503CR-G
L1 100
V, ! Vour — S
= ‘1‘VBAT Vour St~ & %’\ \.\ ;\\

dwnd abieyd 'sl 00/0a umoggdn-deis 'vl

Cn—"— Cu g
;Jz GND Lx 5 ;I/;_ b \\
VCE X X é 40
%—-‘ 3 CE GND ‘44' = VIN=2.0v
— L2 % \\:x::i::
i— 8 ———VIN=4.2V
m 0 L
o 0.1 1 10 100 1000
g |— Output Current : loyr [MA]
2
=28 Ordering Information
3
g XCL1020D2@R@B®-D PWM control
— XCL103D2B@B®®-@ PWM/PFM automatic switching control
; DESIGNATOR ITEM SYMBOL DESCRIPTION
c
% @ Type E Refer to Selection Guide
‘5:" Output Voltage options
3 @3 Output Voltage 22~55 e.g.)3.3V — =3, @=3
5] 5.0V — =5, =0
S @ Oscillation Frequency 3 3.0MHz
O 6®-@ *" Package (Order Unit) CR-G CL-2025-02 (3,000pcs/Reel)
=== (" The"-G” suffix indicates that the products are Halogen and Antimony free as well as being fully EU RoHS compliant.
<
© ®sSelection Guide
) CURRENT LIMIT SHORT
o OUTPUT Cu BYPASS LOAD
3 TYPE CHIP ENABLE SOFT-START (WITH INTEGRAL PROTECTION
5 VOLTAGE AUTO-DISCHARGE | SWITCH |DISCONNECTION LATCH) WITH LATCH
3 D Fixed Yes Fixed Yes No Yes Yes Yes
E Fixed Yes Fixed No Yes No Yes Yes

©

TOIREX
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H 5
. XCL101 Series 100mA Inductor Built-in Step-Up “micro DC/DC” Converters 5
(e
FREE
—_—
[
The XCL101 series is a synchronous step-up micro DC/DC converter Input Voltage: 0.7V ~ 5.5V %
which integrates an inductor and a control IC in one tiny package (Absolute Max. Rating: 7.0V) 5
(2.5mmx2.0mm, h=1.00mm). A stable power supply with a configured Fixed Output Voltage: 1.8V~5.0V (£2.0%) (Standard Voltage) ' &
using _only two capacitors cqnpepteq externally. An internal coil S|mp‘I|f|es Output Current: 100mA@Voyr=3.3V, Vaar=1.8V (TYP) <
the circuit and enables minimization of noise and other operational Quiescent Current: 6.3 1t A (Vear=Vour+0.5V) ©
trouble due to the circuit wiring. A wide operating voltage range of 0.9V to Control Method: PEM Control
5.5V enables support for applications that require an alkaline battery PFM Switching Current: 350mA
(1-cell) or Ni-HM (1-cell) power supply. The output vol_tage can be set Functions: Load Disconnection Function or
from 1.8V to 5.0V (+2.0%) in steps of 0.1V (semi custom). PFM Bvpass Mode Function =
synchronous control enables a low quiescent current, making these Output C itor: Cyp icC itor C tibl 3
products ideal for portable devices that require high efficiency. The Ou put a;;.\aCIb_or. T eram.lc 4%2aCI~o:85%mpal € 8
XCL101 features a load disconnect function to break continuity between peratln.g mbient Temperature: -40°C C g
the input and output at shutdown (XCL101A), and also a bypass mode Package: . CL-2025-02 ) 2
function to maintain continuity between the input and output (XCL101C). Environmentally Friendly: EU RoHS Compliant, Pb Free z
EX
Pin Configuration g
»
7 L1 173
(]
7
5
s
=l
Vss 6 (] [l w 8
o
NC 5 2V
I:l I:I out -
CE 4 3V g
D D BAT L
5
g
8 L2 o
CL-2025-02

(BOTTOM VIEW)

Typical Application Circuit Typical Performance Characteristics

XCL101C Series XCL101C501ER-G

—
&
@
@
b
(=
5
2
o
S
=
5
§
o
—
&
Q
=
=
a
@
o
c
=
3

100
L1
%?%‘
[ 80 —
1) Lx GND | 6- _ \
Vout - & \ 4.2v
_TTZ‘ Vout NC 5| 777 o 60 o~ 36V
CL - § '-'i V= 3.0V
10pF = ! VCE %)
" % 3] Vear CEAT—<— & 40
&
8 L2
VIN T 20
L CIN Vour=5.0V
10uF 0 S
0.01 0.1 1 10 100 1000
(TOP VIEW) Output Current:lout (mA)

(Note) [L1 and LxJ are connecting on PCB

Ordering Information

XCL101DRB®BE®-D
DESIGNATOR ITEM SYMBOL DESCRIPTION

A Load Disconnection

©) Product Type C Vorr Bypass
- Output Voltage

[(©) Output Voltage 18~50 .. Vour=1.8V = @=1, ®=8
@ Oscillation Frequency 1 1.2MHz
B6®-@ 1 Package (Order Unit) ER-G CL-2025-02 (3,000pcs/Reel)

) The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.

s10308}0Qq 36e}OA 'BI 0a/0a 13uueyd BN 'LI Janu@ bR A3 '9I
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1. Inductor Built-in micro DC/DC Converters

*GreenOperation-compatible

Halogen
Antimony

o
FREE

. XCL301 Series Inductor Built-in Inverting “micro DC/DC” Converters

General Description

The XCL301 series is a inverting micro DC/DC converter which integrates a P-channel FET, an inductor and a control IC in one tiny package (2.5mm
%X 2.0mm, H=1.00mmMAX). A wide operating voltage range of 2.7V to 5.5V enables support for applications that require an internally fixed output

voltage (-3.3V).

The XCL301 series uses automatic PFM/fixed off time PWM. In automatic PFM/fixed off time PWM control, the IC operates by PFM control when the
load is light to achieve high efficiency over the full load range from light to heavy. The device provides a stable inverting power supply to be

configured using only a SBD and two capacitors connected externally.

During stand-by, all circuits are shutdown to reduce current consumption to as low as 0.1yA(TYP) or less. With the built-in UVLO (Under Voltage
Lock Out) function, the internal P-channel MOS driver transistor is forced OFF when input voltage becomes 2.2V or lower. The XCL301 integrate CL

g% High Speed discharge function which enables the electric charge at the output capacitor CL to be discharged via the internal discharge.
sfFeaves B Pin Configuration
4 Input Voltage Range: 2.7V~5.5V
] Output Voltage: -3.3V L1
Bl Output Voltage accuracy:  +2.0% 7
= Output Current: -50mA
» Internal Driver: 1.20Q
£ Quiescent Current: 40uA (TYP) Ve [l¢] bx
g Control Methods: PFM / Fixed off time PWM Auto
S Transient Response: -50mV GND Vour
§ (V|N=3.3V,VOUT=-3.3V,IOUT=1mAHSOmA)
5 PFM switch Current: 550mA CE NC
Function: Current Limit
= Soft-start )
@ C. High Speed Discharge 2
g UVLO
2 C. High Speed Discharge
5 Operating Ambient Temperature: -40~+85°C (BOTTOM VIEW)
& Package: CL-2025-02
©  Environmentally Friendly: EU RoHS Compliant, Pb Free
=
7?8 Typical Application Circuit Typical Performance Characteristics
o
©
= XCL301A331
2
o
g Ca=10pF(LMK105CBJ106MVLF),C.=10pF X 2(LMK105CBJ106MVLF)
= 7 SBD:SBA240CH
80
- KR
— 11 Lx Vini6 s
; ; 8 |
; SD i CIN E 60 ]
% var NS 1OWF & T
® CL S . V5.0V
3 e I
S 10uF i3iNC CEi 4; é Va=3.6V
L2 = V=27V
8 20
-
=
® 0 A I "
§ 0.1 1 10 100
g Output Current : loyr (MA)
(=]
"8l Ordering Information

XCL301D@RB@B®®-D

DESIGNATOR ITEM SYMBOL DESCRIPTION
[©) Product Type A C. Discharge, UVLO, Current Limit, Soft-start
(@) Output Voltage 33 Output Voltage = -3.3V
@ PFM Switch Current 1 550mA (TYP.)
B®B-@ Package (Order Unit) ER-G CL-2025-02 (3,000pcs/Reel)

(") The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.

s10303)0Qq 96e}OA 'OI 0a/0a 1suueyd N “Z|
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° 2. Step-Down DC/DC Converters and Controller ICs

. XC9281/XC9282 Series HiSAT-COTgControl, Extremely Small 600mA Synchronous Step-Down

(e
FREE
General Description

The XC9281/XC9282 series are 600mA synchronous rectification DC/DC
converters adopting HiSAT-COT () control. Due to increasing the oscilla-
tion frequency to high frequency, 0.47uH coil with a size of 1.0 x 0.5 mm
can be used. A 0.6 x 0.3 mm ceramic capacitor can be used for the input
capacitance (Cin) and the output capacitance (CL), realizing that the
mounting area including peripheral components can be reduced to 6.6
mm?2,
Due to increasing the oscillation frequency to a high frequency, the
mounting area is reduced. Additionally, an efficiency equal to or higher
than that of conventional products can realize by improving on-resistance
and current consumption. Because of these features, XC9281/XC9282
series are ideal for equipment requiring miniaturization and low profile
mounting area, and battery-powered equipment such as mobile equip-
ment.

Moreover, the high-speed transient response technology of the

HiSAT-COT control makes it possible to minimize the fluctuation of the

output voltage for a load transient condition. This feature is optimal for

applications requiring a fast response and output voltage stability for an
instantaneous load fluctuation like FPGA.

() HISAT-COT is a proprietary high-speed transient response technology
which Torex developed and the DC/DC converters with HiSAT-COT
technology are ideal for LSI's that require high precision and high sta-
bility power supply voltage.

D6 ] ( 1V CET|O Of2n
x5 e e Ostx

Vou‘4oo 3 GND
vwa4 | ] [_llscE

WLP-5-06
(BOTTOM VIEW)

LGA-6BO1
(BOTTOM VIEW)

Typical Performance Chracteriarics

XC9281B18E / XC9282B18E (Vour=1.8V)
L =0.47uH (DFE18SANR47MGOL)
Cw=4.7uF (GRMO35R60J475ME15) C.= 4.7 uF (GRMO35R60J475ME15)

100
90 — |
80 ] A

—~ 4

g0 e

—_ 4

& 60 S o |

0 «. - = = xc9281

L, 50 ,’ 7 =

2 40 7 xc9282 | |

8 S

£ 30 Y24

e /'\V\ V=37V

7 L4 I
10 ,”,”
_+2- Vi =5.0V
0 mmemems 7]

01 1 10 100 1000
Output Current : oyt (MA)

Ordering Information

XC9281D2R@E®-@ PWM control
XC9282DQQR@E®®-@ PWM/PFM automatic switching control

DC/DC Converters

Input Voltage Range 2.5V~5.5V

Output Voltage Range 0.7V~1.15V(*£2.0%)
1.2V~3.6V(=1.5%)

Output Current 600mA

Quiescent Current 11pA(XC9282 PWM/PFM Auto)

Oscillation Frequency 6MHz

89%(Vin=3.7V,Vour=1.8V,lour=300mA)
HiSAT-COT Control

PWM Control (XC9281)

PWM/PFM Auto (XC9282)

Current Limit

Efficiency
Control Methods

Protection Functions

Functions Soft-Start, UVLO
CL Discharge (Type B)
Input / Output Capacitor Ceramic Capacitor
Operating Ambient Temperature : - 40°C ~ +105°C
Package : LGA-6B01(1.2x 1.2 x 0.3mm)

WLP-5-06(0.88 x 0.96 x 0.33mm)

Environmentally EU RoHS Compliant, Pb Free

Typical Application Circuit

L:0.47uH

Vin XC9281/XC9282 Vour
25~55V (100207m™ 1.8V / 600mA
VIN Lx
CE—»|CE Vour
CiN:4.7uF CL:4.7uF
(0.6x0.3x0.5mm) (0.6x0.3x0.5mm)
GND
777

DESIGNATOR ITEM SYMBOL DESCRIPTION
A Without C. Discharge
@ Type B With C. Discharge
Output voltage options
eg. 1.2V > @=1, ®@=2
(Q©) Output Voltage 07~36 1.25V —» =1, @=C
0.05V increments : 0.05=A, 0.15=B, 0.25=C, 0.35=D, 0.45=E, 0.55=F,
0.65=H, 0.75=K, 0.85=L, 0.95=M
@ Oscillation Frequency E 6MHz
©6- Packages 1R-G LGA-6B01 (5,000pcs / Reel)
(Order Unit) 0R-G WLP-5-06 (5,000pcs / Reel)

) The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.

TOIREX 12
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2. Step-Down DC/DC Converters and Controller ICs
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. XC9280 Se ries 18V Operation 3A Peak Synchronous Step-Down DC/DC Converters

Halogen

RSHS Antimony

o=, \FREE
I

§ The XC9280 series is 18V bootstrap synchronous step-down DC/DC Input Voltage Range: 4.5V ~18V (Absolute Max. Rating : 20V)

2 converter with built-in Nch-Nch driver transistors. . ~ x

S The XC9280 series has operating voltage range of 4.5V~18.0V and g;t\r;ulttVolt.age. 83\5/\/ 7+$\éo?r Vinx0.7

2 it can support 3A as an output current with high-efficiency. Compati- /oltage: ) (+1.5%)

2 ble with Low ESR capacitors such as ceramic capacitors for the load Oscillation Frequency: 1.2MHz .
capacitor (C.). Output Current: 3.0A peak (It depends on the conditions)
0.75V reference voltage source is incorporated in the IC, and the 2.0ADC (Vin=12V Vou=5V)
output voltage can be set to a value from 1.0V to 7.0V using external Control Method: PWM/PFM Automatic

=== resistors (Res1, Rrs2). Soft-start Time: 0.95ns
o5 Switching frequency is 1.2MHz. In PWM/PFM automatic switchover Adijustable by RC
gg control, IC can change the control method between PWM and PFM Protection Circuits: UVLO
@5 based on the output current requirement and as a result IC can Over Current Protection
@ achieve high efficiency over the full load range. .
= XC9280 has a fixed internal soft start time which is 1.0ms (TYP.), (Automatic Recovery)
S additionally the time can be extended by using an external resistor Thermal Shutdown
g. and capacitor. Low ESR Ceramic Capacitor: Ceramic Capacitor
S With the built-in UVLO function, the driver transistor is forced OFF Operation Ambient Temperature: -40~+105°C
when input voltage goes down to 3.9V or lower. Package: TSOT-26
Over current protection, short-circuit protection and thermal shut- Environmentally Friendly: EU RoHS Compliant, Pb Free

down are embedded and they secure a safety operation.

Pin Configuration Typical Application Circuit

BST EN/SS FB

oNolo e

)
[}
@
(]
7
=]
o
=
S
=]
g
o

CL

(ceramic)
Rreo

0a/0a dn-deis "¢

TSOT-26
(TOP VIEW)

Typical Performance Characteristics

XC9280
(Vm=12V, Vour=5.0V)

L=3.3 2 HICLF7045T2RaN)

Co~10 24 F *2Zparalle(C2012X5R1E106K)

C =22 14 F *2parallel{C321 6X5R1E226M)
100

dwnd abieyd 'sl 00/0a umoggdn-deis 'vl

g
o 70
6o
S 80
— [s]
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S £ 30 VIN=12V(Corti joury K
g 20— eereerenn MIN=12{Instantaneous |OUT) [
§ 10 T T
ES 0 | I
= 0.001 0.01 0.1 1 10
3 Output Current :lovr[A]
=l Ordering Information
=
E; XC9280DR®DB®-D ™"
5 DESIGNATOR ITEM SYMBOL DESCRIPTION
§ @ Type A Refer to Selection Guide
o 3 Adjustable Output Voltage 75 Output voltage can be adjusted in 1V to 7V
g @ Oscillation Frequency C 1.2MHz
o B6®-@ Package (Order Unit) YR-G TSOT-26 (3,000pcs/Reel)
m== () The *-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.
§ @Selection Guide
a TYPE [ CHIP ENABLE [ UVLO [ THERMAL SHUTDOWN |
[
° | A | Yes | Yes | Yes |
@
3 TYPE SOFT-START CURRENT LIMITER AUTOMATIC RECOVERY
@ (CURRENT LIMITER)
A Yes Yes Yes
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XC9273 Series
HiSAT-COTe Control, 3A Synchronous Step-Down DC/DC Converters g
(T
FREE
General Description Features
—_—
The XC9273 series is a group of synchronous-rectification type DC/DC con- Input Voltage Range: 2.7V~5.5V (Absolute Max. rating: 6.2V) [
verters with a built-in P-channel MOS driver transistor and N-channel MOS Output Voltage Range: 0.8V~3.6V g
switching transistor, designed to allow the use of ceramic capacitors. The small FB Voltage: 0.6V (£1.0%) S
on-resistance of these two internal driver transistors enable a high efficiency, Output Current: 3.0A °
stable power supply with an output current up to 3.0A. 0.6V reference voltage Oscillation Frequency: 1.2MHz. 3.0MHz s
source is incorporated, and the output voltage can be set freely by external re- Efficiency: 93% (VI;\I=5 0V, Vour=1.8V, lour=1.0A) o
sistors. Oscillation frequency is set to 1.2MHz or 3.0MHz can be selected for Control Methods: HiSAT-COT. C(;ntrol o ’
suiting to your particular application. The operation mode is HISAT-COT() ' 100% Duty Cval
control, which has an excellent transient response. PWM control or PWM/PFM M ° lf y Lycle
auto switching control can be selected at the MODE1 pin, and a high-speed .ode select between —
response, low ripple, and high efficiency are achieved across the entire load . o Fixed PWM and PWM/PFM Auto oc
range (from light loads to heavy loads). During stand-by, all circuits are shut- Protection Circuits: Thermal Shutdown 83.
down to reduce current consumption to as low as 1.0pA or less. As for the Current Limit (Pendent character) g5
soft-start function as fast as 0.25ms in typical for quick turn-on. The soft start HICCUP or Short Circuit Protection 9
time can be set as desired by adding an external capacitance to the SS pin. Functions: UVLO , Soft-Start, Soft-off i
Internal protection circuits include over current protection, short-circuit protec- CL High Speed Discharge 7
tion, and thermal shutdown circuits to enable safe use. Short circuit protection Capacitor: Ceramic Capacitor 2
or Hiccup mode can be selected at the MODE?2 pin. Soft-off function can be Operating Ambient Temperature: -40°C~+105°C 3
selected at the MODE3 pin. The package is the QFN0404-24C (4mm X 4mm) Package: QFN0404-24C o
©) HISAT-COT is a proprietary high-speed transient response technology which Environmentally Friendly: EU RoHS Compliant, Pb Free

Torex developed and the DC/DC converters with HISAT-COT technology are
ideal for LSI's that require high precision and high stability power supply
voltage.

Pin Configuration
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Typical Performance Characteristics

XC9273B06C
Vor=1. 8V, fosc=1.2MHz L=0. 56 u H (MNSA0603) , Cv=47 1« F (GRM31CR61A476ME15L)
Gi=47 1 F (GRM31CR60J476ME19L) . Resi=36k €. Ree:=18k Q . Gra=15000F

dwnd ebieyd 'sl 0a/9a umogzdn-dais 'vl

100
80

g 60 PWM/PFM Vin=5.0V
E 40

- PWM

.20

2
o 0
&‘;:) 1 10 100 1000 10000
= Output Current : 15,1 (MA)

Ordering Information

XC92730D@G®®-D PWM control
PWM/PFM automatic switching control

DESIGNATOR ITEM SYMBOL DESCRIPTION
® Type B Refer to Selection Guide
@3 FB Voltage 06 FB Voltage 0.6V
i C 1.2MHz
@ Oscillation Frequency 5 3 oMMz
- Package (Order Unit) ZR-G QFN0404-24C (1,000pcs/Reel)

) The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.
@Selection Guide

10300190 aBeuw\'eI 2a/9a [Puueyd BN 'LI J19AuQ WBIPIoEg A1 '9|

CL AUTO-DISCHARGE WITH SHORT PROTECTION WITH LATCH
TYPE SOFT-OFF oR
HICCUP MODE
B Yes Yes
[ TYPE [ UVLO [ CHIP ENABLE [ CURRENT LIMIT [ SOFTSTARTTIME [ THERMAL SHUTDOWN |
[ B | Yes | Yes | Yes | Adjustable | Yes

TOIREX 14



2. Step-Down DC/DC Converters and Controller ICs

*GreenOperation-compatible

. XC92 74/ XC9275 Series HiSAT-COTe Control, 3A Synchronous Step-Down DC/DC Converters

e
FREE

Buibeyoed I

I
@ The XC9274/XC9275 series is a group of synchronous-rectification type Input Voltage Range: 2.7V~5.5V
ﬁ_');_ DC/DC converters with a built-in P-channel MOS driver transistor and (Absolute Max. Rating: 6.2V)
S N-channel MOS switching transistor, designed to allow the use of ceramic Output Voltage Range:  0.8V~3.6V
©® capacitors. The small on-resistance of these two internal driver transistors . o
5 enable a high efficiency, stable power supply with an output current up to FB Voltage: 0.6V (£1.0%)
& 9 Y. P PPy b P Output Current: 3.0A

3.0A. 0.6V reference voltage source is incorporated, and the output volt-

age can be set freely by external resistors. Oscillation frequency is set to Oscillation Frequency: 1.2MHz, 3.0MHz

1.2MHz or 3.0MHz can be selected for suiting to your particular applica- Efficiency: 93% (Vin=5.0V, Vour=3.3V, loyr=1.0A)
tion. The operation mode is HISAT-COT() control excellent in transient Control Methods: HiSAT-COT Control
= response, the XC9274 series is PWM control, the XC9275 series is 100% Duty Cycle
§§ PWM/PFM auto switching control, allowing fast response, low ripple and Protection Circuits: Thermal Shutdown
95 high efficiency over the full range of loads (from light load to heavy load). Current Limit (Pendent character)
S During stand-by, all circuits are shutdown to reduce current consumption Hiccup (Type D/E)
2 to as low as 1.0pA or less. As for the soft-start function as fast as 0.25ms Short % YPt Protecti T B/C
Z in typical for quick turn-on. The soft start time can be set as desired by L ort Circuit Protection (Type B/C)
S adding an external capacitance to the SS pin. Internal protection circuits Functions: UVLQ , Soft-Start', Soft-off (Type B/D)
5 include over current protection, short-circuit protection, and thermal C. High Speed Discharge
S shutdown circuits to enable safe use. Short circuit protection or auto re- Capacitor: Ceramic Capacitor
Ml covery by Hiccup mode, and C. High Speed discharge function or Soft-off Operating Ambient Temperature: -40°C~+105°C
) {l)mction can be selected. The package is the SOP-8FD. Packages: SOP-8FD
= ) HISAT-COT is a proprietary high-speed transient response technology : : . ;
g which Torex developed and the DC/DC converters with HiSAT-COT Environmentally Friendly: EU RoHS Compliant, Pb Free
s technology are ideal for LSI's that require high precision and high sta-
g bility power supply voltage.
8 fl Pin Configuration
o peND 1 O[O T e
@
o
< vy 2 OO0 0 7 Vour
°
(=}
g AGND 3 [T 1] 6 FB
o
PG 4 [IC] JHF 5 cE
SOP-8FD
(TOP VIEW)

Typical Performance Characteristics

Vour=3.3V, fosc=1.2MHz L=0.56uH(MWSA6030),Cin=47uF(GRM31CR61A476ME15L)
C1=47uF(GRM31CR60J476ME19L),Rrs1=68kQ,Rre2=15kQ,Crs=820pF

Typical Application Circuit
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w
L 40 - -
s XCo274
g 20 -
c
20
(] Ly Ly Loy R
= 0 1 1 1 1
w 1 10 100 1000 10000

Output Current : IOUT (mA)

Ordering Information

XC92740DR@E®®-@ PWM control
XC9275DQR@DE®®-@  PWM/PFM automatic switching control

_—_—
o
-
m
o
g
z
=z
=
o
S
- DESIGNATOR ITEM SYMBOL DESCRIPTION
— [©) Type - Refer to Selection Guide
= [B) FB Voltage 06 FB Voltage 0.6V
£ L [o] 1.2MHz
§ @ Oscillation Frequency D 3 0MHz
o B®-D" Package (Order Unit) QR-G SOP-8FD (1,000pcs/Reel)
& (NThe “-G’ suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.
§ @Selection Guide
o TYPE SHORT PROTECTION WITH LATCH HICCUP MODE CLAUTO-DISCHARGE SOFT-OFF UVLO
B Yes No Yes Yes Yes
-_— C Yes No Yes No Yes
IS D No Yes Yes Yes Yes
g E No Yes Yes No Yes
[
g TYPE CHIP ENABLE CURRENT LIMT SOFT-START TIME THERMAL SHUTDOWN POWER GOOD
8 B Yes Yes Fixed Yes Yes
S C Yes Yes Fixed Yes Yes
D Yes Yes Fixed Yes Yes
E Yes Yes Fixed Yes Yes
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General Description

XC9272 series are Ultra Low Power synchronous-rectification type
PFM step down DC/DC converters with a built-in 0.4Q (TYP.) Pch
driver and 0.4Q (TYP.) Nch synchronous switching transistor, de-
signed to allow the use of ceramic capacitor.

PFM control enables a low quiescent current, making these products
ideal for battery operated devices that require high efficiency and
long battery life.

Only inductor, C\y and C, capacitors are needed as external parts to
make a step down DC/DC circuit.

Operation voltage range is from 2.0V to 6.0V. This product has fixed
output voltage from 0.6V to 0.95V(accuracy: £20mV) in increments of
0.05V.

During stand-by, all circuits are shutdown to reduce consumption to
as low as 0.1pA(TYP.) or less.

*GreenOperation-compatible
. X09272 Se"es Ultra Low Power Synchronous Step-Down PFM DC/DC Converter for Low Output Voltage

Input Voltage Range: 2.0V~6.0V (Absolute Max. Rating: 7.0V)
Output Voltage Setting: 0.6V~0.95V

(£=20mV, 0.05V step increments)
Output Current: 50mA
Driver Transistor: 0.4Q (Pch Driver Tr)

0.4Q (Nch Synchronous rectifier Switch Tr)
Supply Current: 0.50pA @ Vourn=0.7V (TYP.)
Control Method: PFM control
High Speed Transient:  50mV (Vin=3.6V, Vour=0.7V, loyur=10pA

—50mA)
PFM Switching Current: 180mA
Function: Short Protection

C, Discharge(XC9272B)

UVLO

Ceramic Capacitor Compatible

With the built-in UVLO (Under Voltage Lock Out) function, the inter-
nal P-channel MOS driver transistor is forced OFF when input volt-
age gets lower than UVLO detection voltage. Besides, XC9272 se-
ries has UVLO release voltage of 1.8V (TYP.).

The product with C, discharge function, XC9272B type, can dis-
charge C, capacitor during stand-by mode due to the internal re-
sistance by turning on the internal switch between Vour -GND. This
enables output voltage restored to GND level fast.

Pin Configuration

Lx Vour

Vin 6(L] [}1 Lx

NC 5[] []2GND

CE 4] 3 Vour
Vm GND - CE USP-6EL

(BOTTOM VIEW)

Operation Ambient Temperature: -40°C~+85°C
Packages: SOT-25, USP-6EL
Environmentally Friendly:EU RoHS compliant, Pb Free

SOT-25
(TOP VIEW)
Typical Application Circuit Typical Performance Characteristics
@Efficiency vs. Output Current
L
V'N. Vom. XC9272A071xR-G(Voyr=0.7V,
Vi Lx L=10yH(VLF302512M-100M),0W=G1(0;1allfn.aK1o7BJ1())6MA),
C=22uF (JMK107BJ226MA)
Cin 100
(Ceramic) - CE Vour = Cer(;Lmic) Vin=2.0V
I 80
GND <
w
P
3 V=36V
T T § 40
&
20
0
0.01 0.1 1 10 100
Output Current : loyr (MA)
Ordering Information
XC92720Q@E®-D
DESIGNATOR ITEM SYMBOL DESCRIPTION
A Without C.. Discharge
@ Product Type B With C. Discharge
- Output Voltage : e.g. Vour=0.7V=>2=0, @=7
@3 Output Voltage 06~09 Output Voltage Range: 0.6V~0.95V (0.05V step)
1 Output Voltage {x.x0V} (the 2nd decimal place is “0”
@ Output Voltage Type s g0 bxOVA - ° - )
B Output Voltage {x.x5V} (the 2nd decimal place is “5”)
. . 4R-G USP-6EL (3,000pcs/Reel
©e-0™ Packages (Order Unit) MR-G SOT-25 (3( 000pgs/Ree|) :

) The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.

TOIREX

apiny uouaa|as| Bugﬁnxoedl

20/0a

0Jo1W Ul-jIng 10}oNpU| 'LI

>
173
@
(]
b
o
o
=
=
o
Q
g
s}

00/9a dn-dais °g|

dwing 961849 'sI 2a/9a umogrdn-deis 'vI

s1030830Qq a6e}OA 'ﬂl 0a/0a 13uueyd BN 'LI Janu@ bR @31 '9I



2. Step-Down DC/DC Converters and Controller ICs

Buibeyoed I

. X09270l XC9271 Se ries 30V Driver Transistor Built-in Step-Down DC/DC Converters

e
FREE

I
[
% The XC9270/XC9271 series are 30V operation step-down DC/DC Input Voltage Range: 7.0V~30.0V
5 converter ICs with an internal driver transistor. The internal Nch (Absolute Max. Rating: 36.0V)
;, d_river _trgnsistor is driven by bootstrap to achieve a stable, Output Voltage Range: 1.2V~12.0V (Ve=0.8V+2.0%)
a h|gh-eff|C|er_10y power supply up to an_output current of 2.0A. Low Oscillation Frequency: 300kHz, 500kHz
E:pli;?opra(%tc;rs such as ceramic capacitors can be used for the load Max. Output Current: 2.0A
L | Method: PWM (XC927
A 0.8V reference voltage source is incorporated in the IC, and the Control Method PWM/I(DFCA;CI)(XOC)9271)
=== output voltage can be set to a value from 1.2V to 12.0V using exter- ;
U: nal resistors (Res1, Rrss) Soft-start: External Capacitor
= FB1, NFB2)- . S .
‘a’g 300kHz or 500kHz can be selected for the switching frequency. The Protection Circuit: a\t/: rrgluliraetgthlT\;IZtt?]‘c;:::IO?X%g;((-)r/\;?K)
°g generation of unneeded noise can be reduced by synchronization A tg tic R XC9270/71B
2 with an external CLK within the range +25% of the internal clock us- Tlle omallgh etgovery ( )
g ing the SYNC pin. In automatic PWM/PFM control, the IC operates — L errélaR utdown .
3 by PFM control when the load is light to achieve high efficiency over CapaCI_tor. . ow ES (c)eramlc C?pamtor
g the full load range from light to heavy. Operating Ambient Temperature: -40°C ~ +105°C
The soft start time can be set as desired by adding an external ca- Package: SOP-8FD
pacitance to the SS pin. Environmentally Friendly: EU RoHS Compliant, Pb Free

With the built-in UVLO function, the driver transistor is forced OFF
when input voltage becomes 4.6V or lower.

Internal protection circuits include over current protection, integral
latch protection, short-circuit protection, and thermal shutdown cir-
cuits to enable safe use.

Pin Configuration Typical Performance Characteristics

)
[}
2
(]
7
=]
o
=
S
=]
g
o

©
@

(]

°

_g ww 1 [T [T 18w

o XC9270x085/XC9271x085

o

g ce 2 [T [T 7 st (V[N:1 2V ' VOU'I:5V)

swe 3 [ ]| [T 16 cno
L=15 4 H(CLF12555-150M), Cix+=10 yt F(GRM32ER71H106KA12L),

= e LT [ sss SBD=CMS15, C, =22y Fx2(GRM32ER71E226KE15L)
& 100

g SOP-8FD 90 _—

3 (TOP VIEW) = iy

5 — 80 i

2 n r 0 ==

-8 Pin Configuration =0 ~N .

S L / \/

2 L 6o 7

= e

y 2

3 g 5

3] § #
? a(:‘) 30 /'

2] w9 - Xc9271 ||

5 R4

e 10 = = = = :XC9270 |—

z o b

3

s 1 10 100 1000 10000

Output Current Iour[mAl

Ordering Information

XC9270D@B3@B®-D PWM control

XC9271D2R@B®®-D PWM/PFM automatic switching control
DESIGNATOR ITEM SYMBOL DESCRIPTION
. . A Latch protection
@ Functional selection B Foldback protection

@® FB Voltage 08 FB Voltage 0.8V
_—— 3 300kHz
@ Oscillation Frequency 5 500kHzZ

B&®-D Package (Order Unit) QR-G SOP-8FD (1,000pcs/Reel)

(") The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.

@ Selection Guide

s10303)0Qq 96e}OA '8I 0a/0a 1suueyd BNy 'LI Januq wbIpREg A3 '9I

CONTROL METHOD OVER CURRENT PROTECTION FREQUENCY PRODUCT NAME
Latching 300kHz XC9270A083QR-G
PWM Fixed 500kHz XC9270A085QR-G
Automatic Recovery 300kHz XC9270B083QR-G
500kHz XC9270B085QR-G
Latching 300kHz XC9271A083QR-G
PWM/PEM 500kHz XC9271A085QR-G
Automatic Recovery 300kHz XC9271B083QR-G
500kHz XC9271B085QR-G

17 TOIREX
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. X09267l XC9268 Series 36V Operation 600mA Synchronous Step-Down DC/DC Converters

Halogen
Antimony

:
FREE
General Description

The XC9267/XC9268 series are 36V operation synchronous step-down
DC/DC converter ICs with a built-in P-channel MOS driver transistor and
N-channel MOS switching transistor. The XC9267/XC9268 series has
operating voltage range of 3.0V~36.0V and high-efficiency power supply
up to an output current of 600mA. Low ESR capacitors such as ceramic
capacitors can be used for the load capacitor (CL).

A 0.75V reference voltage source is incorporated in the IC, and the output
voltage can be set to a value from 1.0V to 25.0V using external resistors
(Rrs1, Rrs2).

1.2MHz or 2.2MHz can be selected for the switching frequency. In auto-
matic PWM/PFM control, the IC operates by PFM control when the load is
light to achieve high efficiency over the full load range from light to heavy.
The soft-start time is internally set to 2.0ms (TYP.), but can be adjusted to
set a longer time using an external resistor and capacitor.

With the built-in UVLO function, the driver transistor is forced OFF when
input voltage becomes 2.7V or lower.

The output state can be monitored using the power good function.
Internal protection circuits include over current protection, short-circuit
protection, and thermal shutdown circuits to enable safe use.

3~36V (Absolute Max. Rating: 40V)
1.0V~25V

Input Voltage Range:
Output Voltage Range:

FB Voltage: 0.75V (£1.5%)
Oscillation Frequency: 1.2MHz, 2.2MHz
Output Current: 600mA

Control Methods: PWM Control (XC9267)

PWM/PFM Auto (XC9268)

Efficiency 85%@12V—5V, 1mA

Adjustable by RC

Over Current Protection

Thermal Shutdown

Short-circuit Protection

Low ESR Ceramic Capacitor: Ceramic Capacitor

Operating Ambient Temperature: -40°C~+105°C

Packages: SOT-89-5 (Without Power Good)
: USP-6C  (With Power Good)

Environmentally Friendly EU RoHS Compliant, Pb Free

Soft-start Time:
Protection Circuits:

Pin Configuration

Vin ENSS

124G [
Vi O

O EN/SS P O: GND

PG OB

U LU

LX GND FB

SOT-89-5 USP-6C
(TOP VEW) (BOTTOM VIEW)

Typical Application Circuit

Typical Performance Characteristics

XC9268B75C (PWM/PFM Auto)
(Vin=12V, Vour=5V)
L=6.8uH, C\\=2.2uF, C,=10uF

90 ——

0.1 1 10 100 1000
Output Current :loyr[mA]

Ordering Information

XC9267MDQQRDE®®-D'" PWM control
XC9268DR@E®-D PWM/PFM Auto
DESIGNATOR ITEM SYMBOL DESCRIPTION
@ Type B Refer to Selection Guide
@3 FB Voltage 75 FB Voltage 0.75V
i C 1.2MHz
@ Oscillation Frequency D 3 5MHz
. . PR-G SOT-89-5 (1,000pcs/Reel)
)N
©e-D Packages (Order Unit) ER-G USP-6C (3,000pcs/Reel)

(" The “-G” suffix denotes Halogen and Antimony free as well as being fully RoHS compliant.
@ Selection Guide
[ TYPE [ Packages [ Current Limiter [ Automatic Recovery (Current Limiter) [ Chip Enable |
[ B | PR-G | YES | YES | YES |
[ TYPE [ Packages [ UVLO [ Thermal Shutdown [ Soft Start [ POWER GOOD |
| B | PR-G | YES | YES YES | NO |
[ TYPE [ Packages [ Current Limiter [ Automatic Recovery (Current Limiter) [ Chip Enable |
| B | ER-G | YES | YES | YES |
[ TYPE [ Packages [ UVLO [ Thermal Shutdown [ Soft Start [ POWER GOOD |
[ B | ER-G [ YES | YES YES | YES

TOIREX 18
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2. Step-Down DC/DC Converters and Controller ICs

*GreenOperation-compatible

Buibeyoed I

. XCQZGG Se"es HiSAT-COTe Control, 6.0A Synchronous Step-Down DC/DC Converters

e
FREE

Oscillation Frequency: 1.2MHz, 3.0MHz

93% (Vin=5.0V, Vour=1.8V, lout=1.0A)
HiSAT-COT Control

100% Duty Cycle

Mode select between

—
@  The XC9266 series is a group of synchronous-rectification type DC/DC con- linput Voltage Range: 2.7V~5.5V (Absolute Maxi Rating: 6.2V)
8 verters with a built-in P-channel MOS driver transistor and N-channel MOS Output Voltage Range: 0.8V~3.6V
S switching transistor, designed to allow the use of ceramic capacitors. The small FB Voltage 0.6V (x1.0%)
© on-resistances of these two internal driver transistors enable a high efficiency, Output Current: 6.0A
Q
]

stable power supply with an output current up to 6.0A. A 0.6V reference voltage
source is incorporated, and the output voltage can be set freely by external re-
sistors. Oscillation frequency is set to 1.2MHz or 3.0MHz can be selected for
suiting to your particular application. The operation mode is HiISAT-COT() con-
trol, which has an excellent transient response. PWM control or PWM/PFM

Efficiency:
Control Methods:

tion, and thermal shutdown circuits to enable safe use. Short circuit protection Operating Ambient Temperature: -40°C~+105°C
or Hiccup mode can be selected at the MODE2 pin. Soft-off function can be Package: QFNO0404-24C
selected at the MODES3 pin. The package is the QFN0404-24C (4mm X 4mm). Environmentally Friendly: EU RoHS Compliant, Pb Free
() HISAT-COT is a proprietary high-speed transient response technology which
Torex developed and the DC/DC converters with HiISAT-COT technology are
ideal for LSI's that require high precision and high stability power supply
voltage.

== auto switching control can be selected at the MODE1 pin, and a high-speed Fixed PWM and PWM/PFM Auto
52 response, low ripple, and high efficiency are achieved across the entire load Protection Circuits: Thermal Shutdown
§§ range (from light loads to heavy loads). During stand-by, all circuits are shut- Current Limit
S down to reduce current consumption to as low as 1.0 4 A or less. As for the Hiccup or Short Circuit Protection
@ soft-start function as fast as 0.25ms in typical for quick turn-on. The soft start Functions: UVLO, Soft-start, Soft-off
5 time can be set as desired by adding an external capacitance to the SS pin. CL High Speed Discharge
; Internal protection circuits include over current protection, short-circuit protec- Capacitor: Ceramic Capacitor
=]
S

)
[}
2
(]
7

=]
o

=

S

=]
g
o

Pin Configuration

§ 8§
© 3R T @D
® 7 8 9 10 1112
g UUUUUU
_g AGND 6 [ (113 FB
9 AV 5[] [ 14 Vour
§ PV 4[] 15
PVw 31 16 x
PV 2] 17
NC 1[D) )18 x
I
& annn
2 24 23 22 21 20 19
3 $338385
% O O O O
5 QFN0404-24C
g (BOTTOM VIEW)
5
§ Typical Application Circuit Typical Performance Characteristics
© XC9266B06C Vour=1.8V, fosc=1.2MHz L=0.47pyH(XFL7015-471M),
.? PVIN . Cin=47uF(GRM31CR61A476ME15L),CL.=47uF(GRM31CR60J476 ME19L),
2 Rr1=36KQ, Rra2=18kQ, Cra=1500pF
H PG 100.0
AVIN L
2 vouT pe H ¥
5] 80.0 +=
-§ CE vout —_ 4
MODET1 Lx L S / s
[T W
MODE2 CFB ; cL h "
i FB 2 // PWM
m 2 200 e
ss : 5
5 AGND  PGND e 00 ==
‘% 1 10 100 1000 10000
o
g’ Output Current : loyr (MA)
b=l Ordering Information
=
S XC92660DQR@B®®-@ PWM control < PWM/PFM automatic switching control
“g. DESIGNATOR ITEM SYMBOL DESCRIPTION
= Output Voltage (Adjustable)
% Cu Auto-Discharge with Soft-off
g Short Protection with Latch or Hiccup Mode
g UVvLO
©) Type B Chip Enable
-_— Current Limit
s Soft-start (Fixed)
g Thermal Shutdown
® Power Good
g [@6) Adjustable Output Voltage 06 FB Voltage 0.6V
g @ Oscillation Frequenc: ¢ 1.2MHz
e quency D 3.0MHz
®O®-D Package (Order Unit) ZR-G QFN0404-24C (1,000pcs/Reel)

) The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant
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Halogen

Bl XC9265 Series

RoHS
General Description

XC9265 series are Ultra Low Power synchronous-rectification type PFM step
down DC/DC converters with a built-in 0.4Q (TYP.) Pch driver and 0.4Q (TYP.)
Nch synchronous switching transistor, designed to allow the use of ceramic
capacitor.

PFM control enables a low quiescent current, making these products ideal for
battery operated devices that require high efficiency and long battery life.

Only inductor, Cin and Cv capacitors are needed as external parts to make a
step down DC/DC circuit.

Operation voltage range is from 2.0V to 6.0V. This product has fixed output
voltage from 1.0V to 4.0V (+2.0%) in increments of 0.05V.

During stand-by, all circuits are shutdown to reduce consumption to as low as
0.1 A(TYP.) or less.

With the built-in UVLO (Under Voltage Lock Out) function, the internal
P-channel MOS driver transistor is forced OFF when input voltage gets lower
than UVLO detection voltage. Besides, XC9265 series has UVLO release
voltage of 1.8V (TYP.).

The product with C. discharge function can discharge C. capacitor during
stand-by mode due to the internal resistance by turning on the internal switch
between Vour -GND. This enables output voltage restored to GND level fast.

Ultra Low Power Synchronous Step-Down PFM DC/DC Converter

Input Voltage Range:
Output Voltage Setting:
Output Current:

Driver Transistor:
Quiescent Current:
Control Method:

High Speed Transient:
Function:

Operation Ambient Tem
Packages:

Environmentally Friendly: EU RoHS compliant, Pb Free

2.0V~6.0V

1.0V~4.0V (£2.0%, 0.05V increments)

200mA (XC9265A/C)
50mA(XC9265B/D)
0.4Q (P-ch Driver Tr.)

0.4Q (N-ch Synchronous rectifier switch Tr.)

0.5 1A (Vour=1.8V (TYP.))
PFM control
50mV

(V|N=3.6V,VQUT=1 .8V,|0UT=10 U A—>50mA)

Short Protection

C. Discharge (XC9265C/ D)

UVLO
perature: -40°C~+85°C
SOT-25, USP-6EL

Pin Configuration

Lx Vour

Vin 6{0] L1 x
NC 5| []2GND
N CE 4] 3 Vour
Viwn GND CE
USP-6EL
SOT-25 (BOTTOM VIEW)
(TOP VIEW)

dwing 961849 'sI 2a/9a umogrdn-deis 'vI

Typical Application Circuit

Typical Performance Characteristics

@Efficiency vs. Output Current

Vin Vour, XC9265A1814R-G(Vour=1.8V)
» Vin Lx > L=10pH(VLF302512MT-100M),C,,=10uF(LMK107BJ106MA),
C =22uF (JMK107BJ226MA)
100
Vi =3.0V
Cn —-— CE Vour o C. » N
C i Ceramic
(Ceramic) ( ) 80 /(
GND 9
= N
I 3.6V
% I 60
> 4.2V
7 wn 2
Q
o 40
=
]
20
O IR 1 IR Laa IR
0.01 0.1 1 10 100 1000
Output Current : lgyr (MA)
Ordering Information
XC92650R@E&®-D
DESIGNATOR ITEM SYMBOL DESCRIPTION
A lour=200mA Without C. Auto Discharge
B lour=50mA Without C. Auto Discharge
@ Product Type c lour=200mA With Ct Auto Discharge
D lour=50mA With C. Auto Discharge
N Output Voltage : e.g. Vour=1.80V=>Q=1, 3=8
@3 Output Voltage 10~40 Output Voltage Range: 1.0V~4.0V (0.05V step)
1 Output Voltage {x.x0V} (the 2nd decimal place is “0”)
@ Output Voltage Type B Output Voltage {x.x5V} (the 2nd decimal place is °5')
JEyp—— Packages 4RG USP-6EL (3,000pcs/Reel)
(Order Unit) MR-G SOT-25 (3,000pcs/Reel)
) The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.
TOIREX 20
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2. Step-Down DC/DC Converters and Controller ICs

*GreenOperation-compatible

. X09263l XC9264 Series 18V Operation 0.5A Synchronous Step-Down DC/DC Converters

(T
FREE

Buibeyoed I

I
§ The XC9263/XC9264 series are 18V operation synchronous step-down DC/DC Input Voltage Range: 3.0v~18.0V
2 converter ICs with a built-in P-channel MOS driver transistor and N-channel (Absolute Max. Rating: 20.0V)
S MOS switching transistor. The XC9263/XC9264 series has operating voltage Output Voltage Range: 1.0V~15V
£ range of 3.0V~18.0V and high-efficiency power supply up to an output current FB Voltage: 0.75V (£1.5%)
& of 0.5A. qu ESR capacitors such as ceramic capacitors can be used for the Oscillation Frequency: 500kHz, 1.2MHz, 2.2MHz
load capacitor (Cu). Output Current: 0.5A
A 0.75V reference voltage source is incorporated in the IC, and the output Control Meth d . PWM/PFMA t
voltage can be set to a value from 1.0V to 15.0V using external resistors (Rrs1, ontrof Nethods: Effici Ou 012\/ V. 1mA
—— Rrs2). iciency 85%@12V—5VY, 1m
= 500kHz or 1.2MHz or 2.2MHz can be selected for the switching frequency. In . PWM control
§E_ automatic PWM/PFM control, the IC operates by PFM control when the load is Soft-start Time: Adjustable by RC .
96 light to achieve high efficiency over the full load range from light to heavy. Protection Circuits: Over Current Protection
S The soft-start time is internally set to 1ms (TYP.), but can be adjusted to set a Automatic Recovery (Type B)
2 longer time using an external resistor and capacitor. Integral Latch Method (Type A)
g With the built-in UVLO function, the driver transistor is forced OFF when input Thermal Shutdown
B voltage becomes 2.7V or lower. _ Low ESR Ceramic Capacitor: Ceramic Capacitor
& The output state can be monitored using the power good function. Packages: SOT-25 (without Power Good function)
€ Internal protection circuits include over current protection, short-circuit protec- USP-6C
[l tion, and thermal shutdown circuits to enable safe use. . . ) .
P Environmentally Friendly: = EU RoHS Compliant, Pb Free
o
¢ Wl Pin Configuration
£
2 Lx FB
Q
=]
| ol b
Vi s O w
) EN/SS ] O: GND
:_te PG Os FB
3
§
 BNoED
o Vin GND  EN/SS
SOT-25 USP-6C
(TOP VIEW) (BOTTOM VIEW)
Typical Application Circuit Typical Performance Characteristics
rouncoamy XC9264x755
4:7ZH(1 ZMH; (Vi=12V, Voyr=5V, fso=500kHz)

10 1 H(500kHz)

L=10uH, Cy=2.24F, C,=10uFx2

dwnd abieyd 'sl 00/0a umoggdn-deis 'vl

100
%
= 8 //
T 70y
b 6o
>
3 50
&
o
E 30
2 ‘ ———— XC9264x755
10
0
o1 1 10 100 1000

Output Current :Ior[mA]

Ordering Information

XC9263DRR@@B®-@"*" PWM control
XC9264DRQR@@B®®-@"*” PWM/PFM automatic switching control

DESIGNATOR ITEM SYMBOL DESCRIPTION
@ Type S Refer to Selection Guide
@3 FB Voltage 75 FB Voltage 0.75V

5 500kHz
@ Oscillation Frequency C 1.2MHz
D 2.2MHz

; MR-G(D SOT-25 (3,000pcs/Reel)

0D Packages (Order Unif) ER-GV USP-6C (3,000pcs/Reel)

) The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.
@ Selection Guide

s10303)0Qq 96e}OA 'GI 0a/0a 1suueyd BNy 'LI Januq wbIpREg A3 '9I

CURRENT JAUTOMATIC RECOVERY] LATCH PROTECTION CURRENT JAUTOMATIC RECOVERY| LATCH PROTECTION
TYPE | PACKAGE | |\\irTER | (CURRENT LIMITTER) | (CURRENT LIMITTER) | CHIP ENABLE| | TYPE| PACKAGE | |\ 71eR | (CURRENT LIMITTER) | (CURRENT LIMITTER) | CHIP ENABLE
A YES NO YES O YES A YES NO YES ™1 YES
MR-G ER-G
B YES YES NO YES B YES YEs NO YES
THERMAL THERMAL
TYPE | PACKAGE | UVLO G ERAL SOFTSTART  |[POwERGOOD|  |TYPE| PACKAGE | uvLO R SOFTSTART  |POWER GOOD
A YES YES YES NO A YES YES YES YES
MR-G ER-G
B YES YES YES NO B YES YES YES YES

() The over-current protection latch is an integral latch type.

21 TOIREX
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. XC9262 Se"es HiSAT-COTe Control, Ultra Small 1.5A Synchronous Step-Down DC/DC Converters

(T
FREE
General Description

The XC9262 series is a group of synchronous-rectification type DC/DC con-
verters with a built-in P-channel MOS driver transistor and N-channel MOS
switching transistor, designed to allow the use of ceramic capacitors. Output
voltage is internally set in a range from 0.8V to 3.6V (+2.0%) increments of
0.05V. The device provides a high efficiency, stable power supply with an out-
put current of 1.5A to be configured using only a coil and two capacitors con-
nected externally. Oscillation frequency is set to 1.2MHz or 3MHz can be se-
lected for suiting to your particular application.
The operation mode is HISAT-COT® control, which has an excellent transient
response. PWM control or PWM/PFM auto switching control can be selected at
the MODE pin, and a high-speed response, low ripple, and high efficiency are
achieved across the entire load range, from light loads to heavy loads.
During stand-by, all circuits are shutdown to reduce current consumption to as
low as 1.0 4 A or less. As for the soft-start function as fast as 0.30ms in typical
for quick turn-on. With the built-in UVLO (Under Voltage Lock Out) function, the
internal P-channel MOS driver transistor is forced OFF when input voltage
becomes 2.0V or lower. The B types integrate C. High Speed discharge func-
tion which enables the electric charge at the output capacitor C. to be dis-
charged via the internal discharge.

The package is the ultra-small 1.2mm x 1.4mm x h0.3mm LGA-8B01.

() HISAT-COT is a proprietary high-speed transient response technology which
Torex developed and the DC/DC converters with HISAT-COT technology are
ideal for LSI's that require high precision and high stability power supply
voltage.

2.7V~5.5V

(Absolute Max. Rating: 6.2V)
0.8V~3.6V (+2.0%)

25 1t A (fosc=3MHz)

Input Voltage Range:

Output Voltage Range:
Quiescent Current:

Output Current: 1.5A
Oscillation Frequency: 1.2MHz, 3MHz
Efficiency: 90%

(ViN=3.7V, Vour=1.8V, lour=200mA)
HiSAT-COT Control

100% Duty Cycle

PWM Control

PWM/PFM Auto

Thermal Shutdown

Current Limit (Pendent character)
Short Circuit Protection (Type B)

Control Methods:

Protection Circuits:

Functions: Soft-start

UVLO

C. High Speed Discharge (Type B)
Capacitor: Ceramic Capacitor

Operating Ambient Temperature: -40°C ~ +105°C
Package: LGA-8B01
Environmentally Friendly: EU RoHS Compliant, Pb Free

Pin Configuration

NC
CE |I| |I| Vour
mopEe |[6] AGND

v |[5]

Lx

PGND

LGA-8B01
(BOTTOM VIEW)

Typical Application Circuit

Vour
Vi 1.5A
——— —>
Cin CL
(ceramic) (ceramic)

Ordering Information

XC9262D2R@B®®-T PWM control ©PWM/PFM automatic switching control

Typical Performance Characteristics

XC9262A18D

L = LQV2MPN1ROMGH(1.0 i H)
C, =10 F(GRM155R61A106M) C,_= 10 i F(GRM155R61A106M)

100

% =
80 -
2 .
£ 7 \ L
& 60 ﬁvm = 5.0V — | ——— PFMPWM
T A YR VA G P PAM
3 ]
£ 4 A, |
g 30
€
Y20 i VIN= 5.0v
B VIN= 37V
10 L
0 kesmzfil ‘
0.1 1 10 100 1000 10000

Output Current: |, (MA)

DESIGNATOR ITEM SYMBOL DESCRIPTION
@ Type é Refer to [Selection Guide]
Output voltage options
e.g. 1.2V - @=1, @=2
@Q Output Voltage 08~36 1.25V — @=1, @=C
0.05V increments : 0.05=A, 0.15=B, 0.25=C, 0.35=D, 0.45=E, 0.55=F,
0.65=H, 0.75=K, 0.85=L, 0.95=M
. C 1.2MHz
@ Oscillation Frequency ) 3VHZ
G- Package (Order Unit) 1R-G LGA-8B01 (5,000pcs/Reel)
() The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.
@ Selection Guide
TYPE OUTPUT VOLTAGE CL AUTO-DISCHARGE SHORT PROTECTION (LATCH) UVLO
A Fixed No No Yes
B Fixed Yes Yes Yes
TYPE CHIP ENABLE CURRENT LIMIT SOFT-START TIME THERMAL SHUTDOWN
A Yes Yes Fixed Yes
B Yes Yes Fixed Yes

TOIREX
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2. Step-Down DC/DC Converters and Controller ICs

*GreenOperation-compatible

. XCQZGO/ XC9261 Se ries HiSAT-COTe Control, 1.5A Synchronous Step-Down DC/DC Converters

Halogen
Antimony

:
FREE
General Description

The XC9260/XC9261 series is a group of synchronous-rectification type
DC/DC converters with a built-in P-channel MOS driver transistor and
N-channel MOS switching transistor, designed to allow the use of ceramic ca-
pacitors. Output voltage is internally set in a range from 0.8V to 3.6V (2.0%)
increments of 0.05V. The device provides a high efficiency, stable power supply
with an output current of 1.5A to be configured using only a coil and two ca-
pacitors connected externally. Oscillation frequency is set to 1.2MHz or 3MHz
can be selected for suiting to your particular application. As for operation mode
HiSAT-COT ) control excellent in transient response , the XC9260 series is
PWM control, the XC9261 series is automatic PWM/PFM switching control,
allowing fast response, low ripple and high efficiency over the full range of
loads (from light load to heavy load).
During stand-by, all circuits are shutdown to reduce current consumption to as
low as 1.0 £ A or less. As for the soft-start function as fast as 0.30ms in typical
for quick turn-on. With the built-in UVLO (Under Voltage Lock Out) function, the
internal P-channel MOS driver transistor is forced OFF when input voltage
becomes 2.0V or lower. The B types integrate C. High Speed discharge func-
tion which enables the electric charge at the output capacitor C. to be dis-
charged via the internal discharge.

Two types of package SOT-89-5, USP-6C are available.

() HISAT-COT is a proprietary high-speed transient response technology which
Torex developed and the DC/DC converters with HISAT-COT technology are
ideal for LSI's that require high precision and high stability power supply
voltage.

Pin Configuration
Va6 [ Il
Lx 5 ] [

1 PGND
2 AGND

CE4 ] O 3Var
USP-6C
1 2 3 (BOTTOM VIEW)
Lx Vss Vour
SOT-89-5
(TOP VIEW)
Typical Application Circuit
Vour
Vin 1.5A
— > —
C G
C|Ir:‘ Ct
(ceramic), (ceramic)

Input Voltage Range:  2.7V~5.5V

(Absolute Max. Rating: 6.2V)
Output Voltage Range: 0.8V~3.6V (+2.0%)
Quiescent Current: 25 ¢ A(fosc = 3MHz)

Output Current: 1.5A
Oscillation Frequency: 1.2MHz, 3MHz
Efficiency: 90%

(Vin=3.7V, Vour=1.8V, lour=200mA)
HiSAT-COT Control

100% Duty Cycle

PWM Control (XC9260)
PWM/PFM Auto (XC9261)
Thermal Shutdown

Current Limit (Pendent character)
Short Circuit Protection (Type B)

Control Methods:

Protection Circuits:

Functions: Soft-start

uvLO

C. High Speed Discharge (Type B)
Capacitor: Ceramic Capacitor

Operating Ambient Temperature: - 40°C ~ + 105°C
Packages: SOT-89-5,USP-6C
Environmentally Friendly: EU RoHS Compliant, Pb Free

Typical Performance Characteristics

XC9260A18D / XC9261A18D

L = LQV2MPN1ROMGH(1.0 4 H)
C=10 4 F(GRM155R61A106M) C =10 1 F(GRM155R61A 106M)

100
90 _’_‘___;::\
80 A\/”_ I A
? 70 \ ,’ 7
£ 60 %vm =50V | ———XCo261 |
Yos VIN=37V | e XC9260 |
> .
g 40 AN
L 30 SN
oo L™ VIN=50V
VIN = 3.7V
10 e
0 PP
0.1 1 10 100 1000 10000

Output Current: |, (MA)

Ordering Information

XC9260D@R@EE®-D PWM control
XC9261DQRDE®®-@ PWM/PFM automatic switching control

DESIGNATOR ITEM SYMBOL DESCRIPTION
@ Type Q Refer to [Selection Guide]
Output voltage options
e.g. 1.2V - @=1, ®@=2
(2] Output Voltage 08~36 1.25V — @=1, ®=C
0.05V increments : 0.05=A, 0.15=B, 0.25=C, 0.35=D, 0.45=E, 0.55=F, 0.65=H, 0.75=K,
0.85=L, 0.95=M
i C 1.2MHz
@ Oscillation Frequency 5) 3MHZ
- . PR-G SOT-89-5 (1,000pcs/Reel)
-0
66-0 Packages (Order Unif) ERG USP-6C (3.000pcs/Resl)

@ Selection Guide

() The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.

TYPE OUTPUT VOLTAGE CL AUTO-DISCHARGE SHORT PROTECTION (LATCH) UVLO
A Fixed No No Yes
B Fixed Yes Yes Yes
TYPE CHIP ENABLE CURRENT LIMIT SOFT-START TIME THERMAL SHUTDOWN
A Yes Yes Fixed Yes
B Yes Yes Fixed Yes

TOIREX




. XC9259 Se"es HiSAT-COTe Control, Ultra Small 1A Synchronous Step-Down DC/DC Converters

Halogen
Antimony

:
FREE
General Description

The XC9259 series is a group of synchronous-rectification type DC/DC con-
verters with a built-in P-channel MOS driver transistor and N-channel MOS
switching transistor, designed to allow the use of ceramic capacitors. Output
voltage is internally set in a range from 0.8V to 3.6V (%£2.0%) increments of
0.05V. The device provides a high efficiency, stable power supply with an
output current of 600mA to be configured using only a coil and two capacitors
connected externally. Oscillation frequency is set to 1.2MHz or 6MHz can be
selected for suiting to your particular application. As for operation mode
HiSAT-COT® control excellent in transient response, the XC9259 has PWM
control and automatic PWM/PFM switching control, allowing fast response, low
ripple and high efficiency over the full range of loads (from light load to heavy
load).
During stand-by, all circuits are shutdown to reduce current consumption to as
low as 1.0 £ A or less. As for the soft-start function as fast as 0.30ms in typical
for quick turn-on. With the built-in UVLO (Under Voltage Lock Out) function,
the internal P-channel MOS driver transistor is forced OFF when input voltage
becomes 1.6V or lower. The B types integrate C. discharge function which
enables the electric charge at the output capacitor C. to be discharged via the
internal discharge.

Package is available in LGA-8B01 (1.2mm x 1.4mm x h0.3mm).

() HISAT-COT is a proprietary high-speed transient response technology which
Torex developed and the DC/DC converters with HiISAT-COT technology are
ideal for LSI's that require high precision and high stability power supply
voltage.

Pin Configuration

NG
CE IIIEI Vour
[6] ~ [2]| AaND
Vin |E| LX

PGND

LGA-8B01
(BOTTOM VIEW)

Typical Application Circuit

Features

Input Voltage Range: 2.5V~5.5V
Output Voltage Range: 0.8V~3.6V
Oscillation Frequency: 1.2MHz, 6MHz

Output Current: 1A

Control Methods: HiSAT-COT Control

100% Duty Cycle

PWM Control

PWM/PFM Auto

Thermal Shutdown

Current Limit (Pendent character)
Short Circuit Protection (Type B)
Soft-start

UVLO

C, Discharge (Type B)

Output Capacitor: Ceramic Capacitor

Operating Ambient Temperature: -40°C~ +105°C

Package: LGA-8B01

Environmentally Friendly: EU RoHS Compliant, Pb Free

Protection Circuits:

Functions:

Typical Performance Characteristics

XC9259x18E
L = GLCLKRA4701A(0.47pH)
Cy = 10pF(GRM155R61A106M) C, = 10uF x 2(GRM155R61A106M)
10
90
80
70
9
=60
LI_
[T
'-H 50
> = lo” cessses PWM
540 V,=5.0V . i
2 Rk PFM/PWM
590 w
20 .. .' \
T V=37V
10 /U S
V) =5.0V
0 YIS S LA Lo Lo L
0.1 1 10 100 1000

Output Current: IOUT (mA)
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Ordering Information

XC9259DQB@DB®®-Z PWM control <PWM/PFM automatic switching control

_—
®
-
m
o
g
Q
=
DESIGNATOR ITEM SYMBOL DESCRIPTION S.'
(=}
@ Type g Refer to [Selection Guide] :z;
Output voltage options .
e.g. 1.2V — @=1, ®=2 =
@@® Output Voltage 08~36 1.25V —» @=1,@=C =
0.05V increments : 0.05=A, 0.15=B, 0.25=C, 0.35=D, 0.45=E, 0.55=F, 5
0.65=H, 0.75=K, 0.85=L, 0.95=M Q
- C 1.2MHz 5
@ Oscillation Frequency = SMHz 3
B6E-@" Package (Order Unit) 1R-G LGA-8B01 (5,000pcs/Reel) §
(" The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant. 2
@Selection Guide =
TYPE OUTPUT C. AUTO-DISCHARGE SHORT PROTECTION (LATCH) UVLO i
VOLTAGE - 5
A Fixed No No Yes g
B Fixed Yes Yes Yes =
£l
TYPE CHIP ENABLE CURRENT LIMIT SOFT-START TIME THERMAL SHUTDOWN &
A Yes Yes Fixed Yes 3
B Yes Yes Fixed Yes

TOIREX
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2. Step-Down DC/DC Converters and Controller ICs

Hal
RoHS | [ Aniimony

== \FREE

General Description

The XC9257/XC9258 series is a group of synchronous-rectification type
DC/DC converters with a built-in P-channel MOS driver transistor and
N-channel MOS switching transistor, designed to allow the use of ceramic ca-
pacitors. Output voltage is internally set in a range from 0.8V to 3.6V (*£2.0%)
increments of 0.05V. The device provides a high efficiency, stable power
supply with an output current of 600mA to be configured using only a coil and
two capacitors connected externally. Oscillation frequency is set to 1.2MHz or
6MHz can be selected for suiting to your particular application. As for opera-
tion mode HiSAT-COT®) control excellent in transient response , the XC9257
series is PWM control, the XC9258 series is automatic PWM/PFM switching
control, allowing fast response, low ripple and high efficiency over the full range
of loads (from light load to heavy load).
During stand-by, all circuits are shutdown to reduce current consumption to as
low as 1.0 4 A or less. As for the soft-start function as fast as 0.30ms in typical
for quick turn-on. With the built-in UVLO (Under Voltage Lock Out) function,
the internal P-channel MOS driver transistor is forced OFF when input voltage
becomes 1.6V or lower. The B types integrate C. discharge function which
enables the electric charge at the output capacitor C. to be discharged via the
internal discharge.

Two types of package SOT-25, USP-6C are available.

() HISAT-COT is a proprietary high-speed transient response technology which
Torex developed and the DC/DC converters with HiISAT-COT technology are
ideal for LSI's that require high precision and high stability power supply
voltage.

Pin Configuration

Lx Vour

[

Vi 6 [ [ 1
Vss 5[] ] 2Vss
CE 4 [ [ 3 Vour
o B
(BOTTOM VIEW)
Vin Vss CE
SOT-25
(TOP VIEW)

Typical Application Circuit

Ordering Information

. XC92 57/ XC9258 Se ries HiSAT-COTe Control, 1A Synchronous Step-Down DC/DC Converters

Input Voltage Range: 2.5V~5.5V
Output Voltage Range: 0.8V~3.6V
Oscillation Frequency: 1.2MHz, 6MHz

Output Current: 1A

Control Methods: HiSAT-COT Control

100% Duty Cycle

PWM Control (XC9257)
PWM/PFM Auto (XC9258)
Thermal Shutdown

Current Limit (Pendent character)
Short Circuit Protection (Type B)
Soft-start

uvLO

C, Discharge (Type B)

Output Capacitor: Ceramic Capacitor

Operating Ambient Temperature: -40°C~ +105°C
Packages: SOT-25,USP-6C
Environmentally Friendly: EU RoHS Compliant, Pb Free

Protection Circuits:

Functions:

Typical Performance Characteristics

XC9257x18E / XC9258X18E
L = GLCLKRA4701A(0.47pH)
Cyn = 10pF(GRM155R61A106M) C, = 10pF x 2(GRM155R61A106M)

100
90
80
—_ 70 .-. ...
s Vi =3.7V R
=60 )
w 50 ..' '-'
g . /5 XC9258
c - H
5 Vin=5.0V S eseees XC9257
§30 — o |
20 ~V=3.7V
o o |
10 eV =5.0V
0 us\ﬂ?\‘..f‘.‘... L C el L

0.1 1 10 100 1000

Output Current: IOUT (mA)

XC9257DQQR@@B®-@ PWM control
XC9258DQQRDB®®-Z PWM/PFM automatic switching control

DESIGNATOR ITEM SYMBOL DESCRIPTION
@ Type S Refer to [Selection Guide]
Output voltage options
e.g. 1.2V - @=1,3=2
[@©)] Output Voltage 08~36 1.25V — @=1, @=C
0.05V increments : 0.05=A, 0.15=B, 0.25=C, 0.35=D, 0.45=E, 0.55=F,
0.65=H, 0.75=K, 0.85=L, 0.95=M
_—— C 1.2MHz
@ Oscillation Frequency E 6MHZ
. . MR-G SOT-25 (3,000pcs/Reel)
(7))
06-0 Packages (Order Unit) ER-G USP-6C (3,000pcs/Reel)
() The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.
@Selection Guide
TYPE OUTPUT VOLTAGE CL AUTO-DISCHARGE SHORT PROTECTION (LATCH) UVLO
A Fixed No No Yes
B Fixed Yes Yes Yes
TYPE CHIP ENABLE CURRENT LIMIT SOFT-START TIME THERMAL SHUTDOWN
A Yes Yes Fixed Yes
B Yes Yes Fixed Yes
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. XC9252 Series Operating Ambient Temperature: +105°C, 30V Operation
Low Quiescent Current Step-down DC/DC Controller IC

Hal
RoHS | [ Antimbny

== \FrEE

General Description

The XC9252 series is a 30V operation step-down DC/DC controller
IC. The external P-ch driver transistor is used to achieve a stable
operation under low input voltage. Low ESR capacitors such as
ceramic capacitors can be used for the load capacitor (C,).

A 0.8V reference voltage source is incorporated, and the output
voltage can be set freely from 1.0V using external resistors (Reg1,
RFBZ)-

300kHz to 600kHz can be selected for the switching frequency by
connecting an external resistor to the ROSC pin. The generation of
unneeded noise can be reduced by this synchronization with an ex-
ternal CLK within +25% of the internal clock using the MODE/SYNC
pin. In automatic PWM/PFM control, the IC operates by PFM con-
trol when the load is light to achieve high efficiency over the full load
range from light to heavy.

The soft start time can be set as desired by adding an external ca-
pacitance to the SS pin.

With the built-in UVLO function, the driver transistor is forced OFF
when input voltage becomes 2.5V or lower.

Internal  protection circuits include over current protection,
short-circuit protection, and thermal shutdown circuits to enable safe
use.

Pin Configuration

CE 1 [ 116 VL
NC 2] O — 15 FB
MODE/SYNC 3 | 1 14 SS
NC 4[] —1 13 NC
VIN 5 12 NC
EXTB 6 — ROSC
ISENSE 7 — 10 PG
CLAMP g [ — —9 GND
TSSOP-16
(TOP VIEW)

Typical Application Circuit

1SENSE [

3.0V~30.0V
(Absolute Max. Rating: 36.0V)
1.5V ~Externally Set
(Vrs=0.8V%2.0%)
Quiescent Current: 30uA (@300kHz)
Oscillation Frequency: 280kHz~550kHz (External Resistor)
Synchronous External Clocking: +25% of the internal clock
Control Method: PWM control (MODE:H)
PWM/PFM (MODE:L)
External set (External C)
Over current limit (External Resistor)
Automatic Return (XC9252A/B)
Integral latch protection (XC9252C)
Thermal shutdown
Output Capacitor: Low ESR Capacitor
Operating Ambient Temperature: -40°C~+105°C
Packages: TSSOP-16 (XC9252A/C)

USP-10B (XC9252B)
Environmentally Friendly: EU RoHS Compliant, Pb Free

Input Voltage Range:

Output Voltage Range:

Soft-start:
Protection Circuits:

1 MODE/SYNC

2 VIN

3EXTB

4 ISENSE

[ I N I
I o o e

5 CLAMP

USP-10B
(BOTTOM VIEW)

Typical Performance Characteristics

XC9252x08ANV =12V, Vour=5.7V, fosc=280kHz)

L=22 s H(CLF12555-220M), C\y=10 ;x F(GRM32ER71H106KA12L),
Rosc=300kQ, C, =22 i/ F x 2 (GRM32ER71E226KE15L),

Rsense=50mQ, PchMOSFET:2SJ668, SBD:CMS15

100

90 =
— s =T
= ~ /
= 70
™ /
Xss XC9252 o[ o TR 7
. > 50
o
i 1 for S
L w0
w20 PFM(MODE=L) [~
10 PWM(MODE=H) ||
0 el e T
1 10 100 1000 10000
Output Current Iour[mA]
Ordering Information
XC925202@@®®-D
DESIGNATOR ITEM SYMBOL DESCRIPTION
A Standard Type (TSSOP-16)
@ Type B Without Chip Enable, Power-Good (USP-10B)
C Standard Type with Latch Protection (TSSOP-16)
[@6) FB Voltage 08 FB Voltage 0.8V
@ Oscillation Frequency A Adjustable
. . VR-G TSSOP-16 (3,000pcs/Reel) * Only Type A, C
() (1)
66-® Packages (Order Unit) DR-G USP-10B (3,000pcs/Reel) (2% Only Type B

) The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.

(2 The USP-10B reels are shipped in a moisture-proof packing.
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2. Step-Down DC/DC Converters and Controller ICs

Buibeyoed I

*GreenOperation-compatible
Halogen'

. XC9248 Series  2.2a18v Driver Transistor Built-in Synchronous Step-Down DC/DC Converter

:
FREE

—
% The XC9248 series is 18V bootstrap synchronous step-down DC/DC Input Voltage: 45V ~ 18.0V
5 converter with built-in Nch-Nch driver transistors. (Absolute Max. Rating: 20.0V)
o With an input voltage range from 4.5V to 18V and a maximum output Output Voltage: 1.0V~12.0V (Vee=0.8V£1.5%) (D
& current of 2.2A, the series is suitable for digital home appliance Output Current: 2.2A
® | power supplies and can be used with small ceramic capacitors. Efficiency: 93.8% MM @Vin=12V, Vour=5V, lour=700mA
The series has a 0.8V reference voltage, and using externally con- Oscillation Frequency: 500kHz
nected resistors, the output voltage can be set freely from 1.0V to Max. Duty Cycle: 79%
— 12V Soft-Start Time: Fixed 2.8ms, set by external capacitor
o= The control method is synchronous PWM (Source/ Sink). The soft Protection Circuit: UVLO
S start time is internally set to 2.8ms (TYP.), also can be adjusted using High side over current protection
°§"" external capacitor. Low side over current protection
@ With UVLO (Under Voltage Lock Out) function, the internal driver Vour Short-Circuit Protection
% transistors are forced OFF when input voltage falls down below 3.8V Lx Short-Circuit Protection
; (TYP.). Vour Over voltage protection
g' The series includes over current protection, Vour short-circuit protec- Thermal shutdown
tion, Lx short-circuit protection, Vour overvoltage protection and Package: SOP-8FD

Environmentally Friendly : EU RoHS Compliant, Pb Free

bl thermal shutdown.
& (*1) Performance depends on external components and wiring on
2 the PCB.
g
g il Pin Configuration
(¢]

Vw1l | T 18 Lx

(=

; EN 2 [T T—17 GND
(]
e
5 SS3[ 1] [ T_16 BST
o
§ FB 4 [T T 15V

SOP-8FD
(TOP VIEW)

Typical Application Circuit Typical Performance Characteristics

Efficiency vs. Output Current

Ta=25°C
100
Rea1 90
80 \\ ‘
70

\\vm=1 2V, Vour=bV
60
50

Il Il Il Il
40

N

V=12V, Vour=33V |
30
20

10

——

Cn—— Rz

Efficiency [%]

dwnd abieyd 'sl 00/0a umoggdn-deis 'vl

1000 1500 2000

Output Current : loyr [MA]

Ordering Information

0 500

XC92480DQ@DO®®-D
DESIGNATOR ITEM SYMBOL DESCRIPTION
©) Type g Refer to [Selection Guide]
(RO FB Voltage 08 FB voltage is fixed in 0.8V
@ Oscillation Frequency 5 500kHz
B&®-@ Package (Order Unit) QR-G SOP-8FD (1,000pcs/Reel)

) The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.

Selection Guide

s10303)0Qq 96e}OA '8I 0a/0a 1suueyd BNy 'LI Januq wbIpREg A3 '9I

LATCH FOR C.
CURRENT LATCH FOR LATCH FOR THERMAL
TYPE CURRENT “2) ENABLE UVLO AUTO-
LIMITER LIMITER Vour-SHORT Lx-SHORT DISCHARGE SHUTDOWN
A YES YES (*1) YES YES YES YES YES YES
B YES NO NO YES YES YES YES YES

(") The over-current protection latch is an integral latch type.

(2) To prevent an extremely large rush current from flowing in the event that Lx is short-circuited, both the A & B types have an Lx short protection latch function.
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. XC9244/XC9245 Series 400ma Synchronous Step-Down DC/DC Converters

Halogen
Antimony

:
FREE
General Description

The XC9244/XC9245 series is a group of synchronous-rectification
type step-down DC/DC converters with a built-in 0.65QP-ch MOS
driver transistor and 0.45Q N-ch MOS switching transistor, designed
to allow the use of ceramic capacitors. Output current of 400mA
(MAX.) to be configured using only a coil and capacitor connected ex-
ternally.

The output voltage can be set from 0.8V to 4.0V in increments of
0.05V (+2.0%). With an internal switching frequency of 1.2MHz,
small external components can be used. USPN-6 package is suit-
able for the application which requires low profile and small-footprint.
The XC9244 series is PWM fixed frequency control, and the XC9245
series is PWM/PFM, which automatically switches from PWM to PFM
during light loads, high efficiency can be achieved over a wide range
of load conditions.  When stand-by mode, due to stop all operation,
quiescent current is reduced to 1A or less. The integrated C_
discharge function which enables the electric charge at the output
capacitor C, to be discharged via the internal discharge switch lo-
cated between the Vour and Vss pins. The C_ discharge function
prevents malfunction on Vour connecting application during stand-by
mode.

The XC9244/XC9245 series has a high speed soft-start as fast as
0.25ms in typical for quick turn-on. Current limiter circuit (Constant
Current & Latching) is built-in for preventing from thermal destruction.
With UVLO (Under Voltage Lock Out) function, the internal P channel
driver transistor is forced OFF when input voltage becomes 2.25V or
lower.

Pin Configuration

0.65Q P-ch Driver Transistor
0.45Q N-ch Synchronous Switch

Driver Transistor:

Input Voltage:

Output Voltage Selectable:

High Efficiency:
Output Current:

Oscillation Frequency:

Max. Duty Cycle:
Functions:

Output Capacitor:

Control Methods:

Package:

Transistor
2.3V ~ 6.0V

(Absolute Max. Rating: 6.5V)
0.8V ~ 4.0V (0.05V increments)
90% (V|N=4.2V, VOUT=1 8V)

400mA
1.2MHz (£15%)
100%

Current Limiter Circuit
(Constant Current & Latching)
C_ High Speed Discharge

Soft Start Circuit

Low ESR Ceramic Capacitor

PWM (XC9244)

PWM/PFM Auto (XC9245)
Operating Ambient Temperature: -40°C ~ +85°C

USPN-6

Environmentally Friendly: EU RoHS Compliant, Pb Free

Typical Performance Characteristics

1V
Vss 6 L1 L 1 Vour XC9244/XC9245A33C
Lx 5[ 3 2 Vss Cin=4.7uF(LMK212BJ475)
Vin 4L CJ 3 GE 100 L=47uH(SPM3012),C, =104F(LMK212B4106)
. N
3 80 .
* .
USPN-6 T N X
(BOTTOM VIEW) o 0 \vm=4.zv \
A - q q o > | '
o .
Typical Application Circuit § 40 V=50V PWM Control
% ’ Vi=4.2V
Vi o
N 20 " 5.0V
0 3 L
o o 0.1 1 10 100 1000
(ceramic) (ceramic)
Output Current : loyr (MA)
Ordering Information
XC9244D2@DB®®-D: Fixed PWM control
XC9245(DQQR@E®®-D): PWM / PFM automatic switching control
Standard Voltage
DESIGNATOR ITEM SYMBOL DESCRIPTION v PRODUCT NAME
[©) Type A With C. Auto Discharge ot Fixed PWM PWM/PFM Auto
Output voltage options 1.0V | XC9244A10C7R-G | XC9245A10C7R-G
eg. 12V —» @=1, @=2 1.2V | XC9244A12C7R-G | XC9245A12C7R-G
1.25V - @=1, ®=C 1.5V | XC9244A15C7R-G | XC9245A15C7R-G
@®  |Output Voltage| 08~40 | ; 15\, i crements: 0.05=A, 0.15=8, 0.25=C, 0.35=D, 0.45=E, 1.8V | XC9244A18CTR-G | XC9245A18C7R-G
0.55=F, 0.65=H, 0.75=K, 0.85=L, 0.95=M 2.5V | XC9244A25C7R-G | XC9245A25C7R-G
__ Refer to “Stadard Voltage” Table 2.8V | XC9244A28C7R-G | XC9245A28C7R-G
@ Oscillation c 1 9MHz 3.3V_| XC9244A33C7R-G | XC9245A33C7R-G
F;equkency *For other voltages, please contact your local Torex
—)¢) ackage } N sales office or representative.
®®-@ (Order Unit) 7R-G | USPN-6 (5,000pcs/Reel)

) The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.
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2. Step-Down DC/DC Converters and Controller ICs

*GreenOperation-compatible

. XC9242/XC9243 Series 2a Synchronous Step-Down DC/DC Converters

Halc
RoHS\ [ Animbny

- FREE

General Description

The XC9242/XC9243 series is a group of synchronous-rectification
step-down DC/DC converters with a built-in 0.11 Q (TYP.) P-ch MOS
driver transistor and 0.12Q(TYP.) N-ch MOS switching transistor,
designed to allow the use of ceramic capacitors. The small
on-resistances of these two internal driver transistors enable a high
efficiency, stable power supply with an output current up to 2A. The
XC9242/XC9243 series has operating voltage range of 2.7V~6.0V
and a 0.8V (+2.0%) reference voltage, and using externally con-
nected resistors, the output voltage can be set freely from 0.9V.
With an internal switching frequency of 1.2MHz or 2.4MHz, small
external components can be used.

The XC9242 series is PWM control, and the XC9243 series is
PWM/PFM, which automatically switches from PWM to PFM during
light loads and provides high efficiency, high load response, low
voltage ripple, can be achieved over a wide range of load conditions.
The series have a high speed soft-start as fast as 1ms in typical for
quick turn-on. It's suitable for large-current application due to limit
current is configured 4.0A in typical. During stand-by, all circuits are
shutdown to reduce current consumption to as low as 1.0 £ A or less.
The integrated C_ discharge function which enables the electric
charge at the output capacitor C, to be discharged via the internal
discharge switch located between the Lx and Vgss pins. Due to C.
discharge function, malfunction on Ly is prevented when Stand-by
mode. With the built-in UVLO (Under Voltage Lock Out) function,
the internal P-channel driver transistor is forced OFF when input
voltage becomes 2.5V or lower. The series are available in
USP-10B and SOP-8FD packages.

Pin Configuration

AGND 5 6 CE

w1 L [T]8 w

FB 4 7 AVIN

PGND 3 8 PVIN pono 2 [ ] [1T17 pvn

PGND 2 9 PVIN rs 3 [ [116 A

10 Lx aano 4 [ [TT15 ce

LI oood
A nnan

USP-10B SOP-8FD
(TOP VIEW)
(BOTTOM VIEW )

Typical Application Circuit

XC9242/XC9243 Series (USP-10B)

Lx Lx "J

Hm PVIN [_I JE Vin
INi

=PGND 3 by

S1FB AVIN[S
L AGND CE[E—< _ow

L)

Ordering Information

0.11Q P-ch Driver Transistor
0.12Q N-ch Switching Transistor

Driver Transistor:

Input Voltage Range: 2.7V ~ 6.0V

(Absolute Max. Rating: 7.0V)
Output Voltage Setting: 0.9V ~ VIN
FB Voltage: 0.8V+2.0%
High Efficiency: 95% (Vin=5.0V, Vour=3.3V)
Output Current: 2.0A

1.2MHz (215%), 2.4MHz (+15%)
100%

Soft-Start Circuit Built-in

CL Discharge

Current Limit Circuit (automatic return)
Thermal Shutdown

UVLO

Low ESR Ceramic Capacitor
PWM (XC9242)

PWM/PFM Auto (XC9243)
Operating Ambient Temperature: -40°C ~ +85°C
Packages: USP-10B, SOP-8FD
Environmentally Friendly: EU RoHS Compliant, Pb Free

Oscillation Frequency:
Max. Duty Cycle:
Functions:

Output Capacitor:
Control Methods:

Typical Performance Characteristics

Efficiency vs. Output Current (fosc=1.2MHz, Voyr=3.3V)
XC9242B08C

L=4.7 ¢t H(SLF7055),Cyy, =20 1t F(LMK212ABJ106K Gx2)
Cpe=1 £ F(LMK107BJ105KAx1),C,=20 ¢ F(LMK212ABJ106KGx2)
Regi=47k Q, Regy=15k Q, Ceg=330pF

100

90 Pl
80 /

/
70

L 60 Vi=5.0V —
wl
S50
g /
3 40
2 /
£ 30 /

20 /

10 //

0 IR

0.1 1 10 100 1000 10000

Output Current: Ioyr (mA)

s10303)0Qq 96e}OA '8I 0a/0a 1suueyd BNy 'LI Januq wbIpREg A3 '9I

XC9242DQ@@B®-D: Fixed PWM control
XC9243D2R@@B®-P: PWM / PFM automatic switching control
DESIGNATOR ITEM SYMBOL DESCRIPTION
@D Functional Selection B With C, Discharge
[@©) Output Voltage 08 Reference Voltage is fixed at 0.8V
I C 1.2MHz
@ Oscillation Frequency D > AMHzZ
. , DR-G USP-10B (3,000pcs/Reel)?
—(7)(*1)
©6-0 Packages (Order Unit) QR-G SOP-8FD (1,000pcs/Reel)

(") The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.
(2) USP-10B reels are shipped in a moisture-proof packing.
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Halogen

Bl XxC9220/XC9221 Series

:
FREE
General Description

The XC9220/XC9221 series is a group of multi-purpose step-down
DC/DC controller ICs. The ICs enable a high efficiency, stable
power supply with an output current up to 3A to be configured using
only a transistor, a coil, a diode, and two capacitors connected ex-
ternally. Low ESR capacitors such as a ceramic capacitor can be
used as an output capacitor.

The XC9220/XC9221 series has a 0.9V (+1.5%) reference voltage,
and using externally connected resistors, the output voltage can be
set freely. With an internal switching frequency of 300kHz and
500kHz 1MHz, small external components can also be used. The
XC9220 series is PWM control, and the XC9221 series is PWM/PFM
mode, which automatically switches from PWM to PFM during light
loads and high efficiencies can be achieved over a wide range of load
conditions. As for the soft-start time, the XC9220/9221A and C se-
ries is internally set to 4msec and the XC9220/9221B and D series
can be externally set-up. With the built-in UVLO (Under Voltage
Lock Out) function, the external P-channel driver transistor is forced
OFF when input voltage becomes 2.3V or lower. Two types of
package, SOT-25 and USP-6, are available.

Pin Configuration

(]
O
O

VIN EXT/
H H
CECSS 6]
Vss 5[]
FB 4[]
H

CE/CSS Vss FB
SOT-25 (TOP VIEW)

Typical Application Circuit

VIN
> .
CIN
CE
— Pch
MOSFET
@ RSENSE
< z >
{c ( for ceramic CL ) VOuT
3 g

SBD

RFB2

* RSENSE : Tantalum and electrolytic capacitors can be used, in w hich case,
RSENSE becomes unnecessary.

Ordering Information

XC9220D2@R@B®-D : Fixed PWM control
XC9221D2R@@B®-@ : PWM/PFM automatic switching control

16V Input Voltage, Step-Down DC/DC Controller IC

Operating Voltage Range: 2.8V ~ 16.0V

(Absolute Max. Rating: 18.0V)
1.2V or more, Externally Set
(VFB=0.9V +1 .5%)

300kHz, 500kHz, and 1.0MHz
PWM control (XC9220)
PWM/PFM (XC9221)

4ms, (Types A, C)

Externally set (Types B, D)
Integral protection (1.0 ms)
(Types A, B)

Short Circuit Protection
Output Capacitor: Low ESR Ceramic

Operating Ambient Temperature: -40°C ~ +85°C
Packages: SOT-25, USP-6C
Environmentally Friendly: EU RoHS Compliant, Pb Free

FB Voltage:

Oscillation Frequency:
Control Methods:

Soft-start:

Protection Circuits:

1 VIN

3 EXT/

USP-6C (BOTTOM VIEW)

Typical Performance Characteristics

@Efficiency vs. Output Current

XC9221A095MR (VOUT=3.3V, FOSC=500kHz)
CIN=47uF (0S-Con), CL=47uF (OS-Con),

L=10uH (CDRH8D43, SUMIDA)

PchMOSFET: CPH3308 (SANYO), CDD=1.0uF (ceramic),

100 RIN=10Q
11T [ 1]
9 N=5.0V}
b HHF=F
80 Bt
s 70 Lo AT A
T o VIN=16.0V
i 50 Bl N=12.0V |
g at
5 ]
g 2
20
10
0
01 1 10 100 1000 10000

Output Current IOUT (mA)

DESIGNATOR ITEM SYMBOL DESCRIPTION
A Soft-start internally set with integral protection function
B Soft-start externally set with integral protection function
@ Type of DC/DC Controller ICs C Soft-start internally set without integral protection function
(The Recomr?]en ded Type) Soft-start externally set without integral protection function
[@C) Output Voltage 09 FB Voltage (Fixed)
3 300kHz
@ Oscillation Frequency 5 500kHz
A 1MHz
. . MR-G SOT-25 (3,000pcs/Reel)
DN
©6-@ Packages (Order Unit) ER-G USP-6C (3,000pcs/Reel)

) The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.
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2. Step-Down DC/DC Converters and Controller ICs

*GreenOperation-compatible

Hal
RoHS Antiniony

=~/ \rrREE

General Description

XC9213 series is N-ch & N-ch drive, synchronous, step-down DC/DC
controller IC with a built-in bootstrap driver circuit. Output will be
stable no matter which load capacitors, including a low ESR capaci-
tor, are used.

Resistance (RSENSE) of about several 10mQ will be required as a
current sense. The phase compensation is also run when a low
ESR capacitor is used. In addition, the circuit is double protected by
the ways of limiting the current while detecting overshoot current and
making output shutdown at any given timing by a protection time set-
ting capacitor (CPRO).

The output voltage can be set freely within a range of 1.5V ~ 15V with
1.0V (x2.0%) of internal reference voltage by using externally con-
nected resistors (RFB1, 2). Synchronous rectification PWM control
can be switched to non-synchronous 30mV current limit PFM/PWM
automatic switchable control (=voltage between RSENSE pins) by
using the MODE pin.

The series has a built-in voltage detector for monitoring a selected
voltage by external resistors.

During stand-by (CE pin = low), all circuits are shutdown to reduce
current consumption to as low as 4.0 £ A or less.

Pin Configuration

vin[]1 O 16[—1BST
Vsense ] 2 15— JEXT1
vLC] 3 14 JLx
CEC]4 13 JExmz
AGNDL[] 5 12— 1PGND
MODE[] 6 11— VvDout
cPRO[] 7 10[—1FB
css[]8 9 [ 1vDn
TSSOP-16
(TOP VIEW)

Typical Performance Characteristics

XC9213B103V (FOSC:300kHz,3.0V)

VIN: 5.0V, Tr1,Tr2: IRF7313,
L : 6.1 4 H (CDRH127-6H1), COUT : 150 ¢ F (OS)

100
| HN T
80 — vl
< 1
£ V]
[
60
Ll
>
840 / ]
o) V4 PWM
§ Sy nchronous Rectification
o0 PWM / PFM mill
“171 T1 Non Synchronous Rectification
0 (L T
0.01 10

0.1 1
Output Current IOUT (A)

. XC9213 Series 25V input Synchronous Step-Down DC/DC Controller IC

4.0V ~ 25.0V

(Absolute Max. Rating: 30.0V)

1.5V ~ 15V externally set

Reference voltage 1.0V £2.0%

More than 5.0A (ViN=5.0V, VouT=3.3V)

Input Voltage Range:
Output Voltage Range:

Output Current:
Oscillation Frequency: 300kHz £15%
Control: PWM / PFM manual-switching control
Current Limiter, protection:
Current limit operates at voltage sense 170mV
Shutdown time can be adjustable by Cpro.
93% (TYP. PWM mode @ VIN=5.0V,
Vout=3.3V, 1A)
Detect Voltage Function: Detects 0.9V / Open-drain output
Stand-by Current: 4.0u A (MAX.)
Output Capacitor: Low ESR Ceramic
Operating Ambient Temperature: -40°C ~ +85°C
Package: TSSOP-16
Environmentally Friendly: EU RoHS Compliant, Pb Free

High Efficiency:

Typical Application Circuit

$0n2
VAN
RSENSE least
VIN  VSENSE BST -
T
EXTA
VDIN— L
VDIN § . vouT
win| N VDOUT+—{VDOUT o1 v
- = XC8213 =
T VL L
e
cvl| _[css | css FB =
- RFB2|
i EXT2H [ T2
AGND MODE CE_PGND
PRO T T

N

Ordering Information

XC9213BDR@B-®

DESIGNATOR ITEM SYMBOL | DESCRIPTION
DD RSL‘T{:S? 10 1.0V (£2.0%)
® gsé‘gﬂztr']‘é'; 3 300kHz
@967 | Gaerony | VRC | (3000pesiRee)

(1) The “-G” suffix denotes Halogen and Antimony free as well as being fully
EU RoHS compliant.
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. XCM526 Series 3, Step-Down DC/DC Converter with 16V Input

Halogen
Antimony

:
FREE
General Description

The XCM526 series is a multi-module IC which includes a step-down DC/DC
controller IC and P-channel power MOSFET. The IC enables a high efficien-
cy, stable power supply with an output current up to 3A. Low ESR electrolytic
capacitors such as an OS-CON aluminum solid capacitor, a tantalum Neo
capacitor can be used as an output capacitor. In case of using a ceramic
capacitor, RSENSE is needed to be placed on.

The XCM526 series has a 0.9V (£1.5%) reference voltage, and using exter-
nally connected resistors, the output voltage can be set freely. With an in-
ternal switching frequency of 500kHz and 1.0MHz, small external components
can also be used. The XCM526A has a fixed PWM control for low output
voltage ripple, and the XCM526B has a PWM/PFM control, which automati-
cally switches from PWM to PFM during light loads and high efficiencies can
be achieved over a wide range of load conditions. As for the soft-start time,
there are two types, one is internally set to 4ms and the other can be externally
set-up. With the built-in UVLO (Under Voltage Lock Out) function, the internal
P-channel driver transistor is forced OFF when input voltage becomes 2.3V
(TYP.) or lower.

<DC/DC Block>
Input Voltage Range: 4.0V ~16.0V

(Absolute Max. Rating: 18.0V)
Output Voltage Externally Set Range: 1.2V ~ (0.9V=*=1.5%)
Max. Output Current:

Oscillation Frequency: 5‘()0kHz~ 1MHz

Control: PWM control (XCM526A)
PWM/PFM automatic switching
(XCM526B)

Soft-Start: 4ms internally fixed and externally set

Protection Circuits: Short Circuit Protection
<Power MOSFET Block>
ON Resistance: 70mQ (Ves=-4.5V),

47mQ (Ves=-10.0V)
Operating Ambient Temperature: -40°C ~ +85°C

Package: USP-12B01 (2.3mm x 2.8mm)

Environmentally Friendly: EU RoHS Compliant, Pb Free

Pin Configuration

cEL Step-Down {12{ F8 B CE
DC/DC
VIN —1 Controller 1] vss Vss VIN
SOURCE »T 0| Ext/ EXT/
SOURCE | 4 — { 9] cate GATE
SOURCE |5 — Pch 78] ne NG
POWERMOS -
SOURCE [ 6 +—— {7 ne NC
[
DRAIN DRAIN
USP-12B01 USP-12B01
(TOP VIEW) (BOTTOM VIEW)

Typical Application Circuit

SOURCE

SOURCE

SOURCE

SOURCE

dwng abieyd 'sI 0a/9a umogzdn-deis 'vl

Typical Performance Characteristics

XCM526Ax/Bx9Axx
VIN
. o 'ZlensicEGL VOuT SBD:CLSO1, L=SLF10165T-4.7 u H
° >y O CIN=22uF(ceramic), CL=47uF(ceramic), RSENSE=50mohm
l VOUT=3.3V
CFB RFB1 100
s 1 o % VIN=50V { S
RFB2 IOS'&?JW 80 \ Z / /“-_‘\5“
= = = s 70 - "//
= R A 4
(TOP VIEW) & 60 DO /\
> 50 ; e N\
S 40 VIN=12V —|
;;;_; %0 ' S =
= 20 PWM(XCM526A) |
T e B B PFM(XCM526B) __|
0 \
0.1 1 10 100 1000 10000
Output Current : IOUT (mA)
Ordering Information
XCM526ADRQR@®-®:-PWM control
XCM526BDQR@D®-®:--PWM/PFM automatic switching control
DESIGNATOR ITEM SYMBOL DESCRIPTION
@ Tvoe Cc Soft-start internally fixed
yp D Soft-start externally set
@ Output Voltage 9 FB Standard Voltage 0.9V+1.5%
T . 5 500kHz
(2)
® Oscillation Frequency A 1 OMHz
@B-e™ Package (Order Unit) DR-G USP-12B01 (3,000pcs/Reel)

) The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.

(2) For the 300kHz type is semi-custom product.

Please contact your local Torex sales office or representative.
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3. Step-Up DC/DC Converters and Controller ICs

*GreenOperation-compatible

. XC91 41 l XC91 42 Series Load Disconnection Function, 0.8A Step-Up DC/DC Converters

Halogen
Antimony

s
FREE

General Description

XC9141/XC9142 series are synchronous step-up DC/DC converters
with a 0.3Q(TYP.) N-channel driver transistor and a 0.4Q(TYP.) syn-
chronous P-channel switching transistor built-in. A highly efficient
and stable current can be supplied up to 0.8A by reducing ON re-
sistance of the built-in transistors.

The series are able to start operation under the condition which has
0.9V input voltage (Vear) to generate 3.3V output voltage with a
100Qload resistor, suitable for mobile equipment using only one Al-
kaline battery or one Nickel metal hydride battery.

The output voltage can be set from 1.8V to 5.5V (+2.0%) in steps of
0.1V.With the built-in oscillator, either 1.2MHz or 3.0MHz can be se-
lected for suiting to your particular application.

During the devices enter stand-by mode, A, D type prevent the ap-
plication malfunction by C, Discharge Function which can quickly
discharge the electric charge at the output capacitor (C,). B, E type is
able to drive RTC etc. by Bypass Switch Function to maintain conti-
nuity between the input and output. C, F type is able to connect in
parallel with other power supplies by Load Disconnection Function
which breaks continuity between the input and output.

* Type D, E, and F are under development.

Pin Configuration

Lx VouT
4]

vouT 6 1 At GND4| O O |3cE
Lx 53 ]2 GND x5 O O |2GND
vouT 6| O O | 1BAT
GND 43 O3 CcE
CE GND BAT USP-6C WLP-6-01
SOT-25 (BOTTOM VIEW) (BOTTOM VIEW)
(TOP VIEW)
Typical Application Circuit
Vour
p—>

| c=1opF

-

Features

Input Voltage Range:
Fixed Output Voltages:

Oscillation Frequency:
Input Current:

Output Current:

Control Mode Selection:

Load Transient Response:

Protection Circuits:

Functions:

Output Capacitor:

0.65V~6.0V (Absolute Max. Rating: 7.0V)
1.8V~5.5V (0.1V increments Type A, B, C)
2.2V~2.5V (Type D, E, F)

1.2MHz (£15%),3MHz (£20%)

0.8A

500mA @Vout=5.0V, Vear=3.3V (TYP.)
350mA @Vour=3.3V, Vear=1.8V (TYP.)

PWM (XC9141 Series) or

Auto PWM/PFM (XC9142 Series)

100mV
@Vour=3.3V,Vear=1.8V,Vour=1mA—200mA (tr=5 i s)
Over-current limit

Integral latch method (Type D,E,F)

Output short-circuit protection (Type D,E,F)
Soft-start

Load Disconnection Function (Type A,C,D,F)
CL Auto Discharge Function (Type A,D)
Bypass Switch Function (Type B,E)

Ceramic Capacitor

Operating Ambient Temperature: -40°C ~+85°C

Packages:
Environmentally Friendly:

SOT-25, USP-6C, WLP-6-01
EU RoHS Compliant, Pb Free

* Type D, E and F are under development.

Typical Performance Characteristics

@Efficiency vs. Output Current
XC9141A33C/ XC9142A33C

L=4.7uH(LQHSBPNAR7NTOL)

C,=10LF(GRM188R60J106M),C, =10uF(GRM188R60J106M)

100
90
80
70
60
50
40
30
20
10

0
0.1

Efficiency : EFFI [%]

solid line : XC9141
dotted line : XC9142

1 10 100
Output Current : loyr [MA]

1000

Ordering Information

XC9141DQB@DB®®-Z PWM control XC9142D2R@B®-@ PWM/PFM automatic switching control
DESIGNATOR ITEM SYMBOL DESCRIPTION DESIGNATOR ITEM SYMBOL DESCRIPTION
A A
B . . B
@ Type DeD Refer to Selection Guide C . )
=e) @ Type ) Refer to Selection Guide
Output Voltage 18~55 Output voltage options e.g. 1.8V E(2)
26 (XC9141A,B Type) - =1, ®=8 F(2)
Output Voltage 2055 Output voltage options e.g. 2.2V Output Voltage 18~55 Output voltage options e.g. 1.8V
(XC9141D,E Type) - =2, ®@=2 e (XC9142A,B,C Type) — =1, ®=8
@ Oscillation C 1.2MHz Output Voltage 20~55 Output voltage options e.g. 2.2V
Frequency D 3.0MHz (XC9142D,E,F Type) - @=2, @=2
. Packages MR-G SOT-25 (3,000pcs/Reel) @ Oscillation C 1.2MHz
®O-D | oo ER-G___| USP-6C (3,000pcs/Reel) Frequency D 3.0MHz
OR-G WLP-6-01 (5,000pcs/Reel) Pack MR-G SOT-25 (3,000pcs/Reel)
(1 The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHs compliant. B®-@" (O?;efgi?t) ER-G USP-6C (3,000pcs/Reel)
(2 Type D and E are under development. 0R-G WLP-6-01 (5,000pcs/Reel)

@Selection Guide

() The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHs compliant.
(2 Type D, E, and F are under development.

TYPE | OUTPUTVOLTAGE | CHIPENABLE | SOFT-START CURRENT LIMIT SHORT PROTECTION | ¢, AUTO-DISCHARGE SHUTDOWIN OPTIONS
A Fixed Yes Fixed Yes (without latch ) No Yes Complete Output Disconnect(2)

B Fixed Yes Fixed Yes (without latch ) No No Input-to-Output Bypass(‘2)
ctn Fixed Yes Fixed Yes (without latch ) No No Complete Output Disconnect(3)
D4 Fixed Yes Fixed Yes (with integral latch) Yes Yes Complete Output Disconnect(2)

EC4 Fixed Yes Fixed Yes (with integral latch) Yes No Input-to-Output Bypass('2)
FCNes) Fixed Yes Fixed Yes (with integral latch) Yes No Complete Output Disconnect(3)

) Type C, F is available for the XC9142 series only.

(2) Vour pin can not be connected to the different output pin such as another supply (AC adaptor).

3 Vour pin can be connected to the different output pin such as another supply (AC adaptor).
(4 Type D, E, and F are under development.
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. XC9140 Series  PFM control, Step-Up Synchronous DC/DC Converter F
FREE
=
The XC9140 series are step-up synchronous DC/DC converters that High Efficiency Step-up DC/DC Converter at light load %
support ceramic capacitors and have an internal 0.6Q (TYP.) Nch Efficiency 80% @Vour=3.3V, Vear=1.8V, loyr=100 £ A ol
driver transistor and an internal 0.65Q (TYP.) Pch synchronous recti- Input Voltage Range: 0.9V~5.5V (Absolute Max. Rating: 7.0V) | &
fier switch transistor. PFM control enables a low quiescent current, Output Voltage Setting:  1.8V~5.0V (x2.0%) 0.1V increments s
making these products ideal for portable devices that require high ef- Output Current: 100mA@Vyr=3.3V, Vear=1.8V (TYP.) “
ficiency. Driver Transistor: 0.6Q Nch driver transistor
When the output voltage is 3.3V and the output current is 1mA, 0.65Q Pch synchronous rectifier switch
startup from an input voltage of Vgar=0.9V is possible which means transistor —
that the XC9140 can be used in applications that start from a single Quiescent Current: 6.3 1 A (Vear=Vour+0.5V) o5
alkaline or nickel-metal hydride battery. The output voltage can be set Control Method: PFM Control gg
from 1.8V to 5.0V (+2.0%) in steps of 0.1V. High Speed Transient Response: 50mV@Vour=3.3V, Vear=1.8V, °5
The XC9140 features a load disconnect function to break continuity lour=1—50mA @
between the input and output at shutdown (XC9140A), and also a PFM Switching Current: 350mA F
bypass mode function to maintain continuity between the input and Functions: Load Disconnection Function or ;
output (XC9140C). Bypass Mode Function )
A version with a UVLO (Under Voltage Lock Out) function will also be UvLO _°
available (currently under development) which enables the preven- Inrush Current Protection >
tion of battery leakage by stopping the IC’s operation when the input Ceramic Capacitor 2
voltage is low. The standard product will have a UVLO release volt- Operating Ambient Temperature: -40°C ~+85°C @
age of 2.15V (£3.0%) and a custom version with a UVLO release Packages: SOT-25, USP-6EL %
voltage selectable from between 1.65V to 2.2V, in steps of 0.05V, will Environmentally Friendly: EU RoHS Compliant, Pb Free o
also be made available. §

Pin Configuration

_b)
Lx Vour _Fg
$
GND6 [[] 01 §
NC5 [] (2 Vour °

CE4[] [13 Vear

CE GND  Vgar
SOT-25 USP-6EL
(TOP VIEW) (BOTTOM VIEW)

Typical Application Circuit Typical Performance Characteristics

XC9140A331MR-G(VouT=3.3V)
L=4.7uH(VLF302512M-4R7M),Cy=4.7uF (LMK107BJ475MA),
C,=104F(LMK107BJ106MA)

dwing 961849 'sI 2a/9a umogrdn-dels v

LX VOUT o 100
2.5V
|c=touF —
p— s 80 |
CE E 60 3.0v Vgar=1.8V
: /
Vpar=0.9~5.5V 2
- VBAT GND g 4
;l; 20
777
0
0.01 0.1 1 10 100 1000

Output Current : 1o;r (MA)

Ordering Information

XC91400D@R@@B®-@ PFM contrtol

DESIGNATOR ITEM SYMBOL DESCRIPTION
o | ot Ao TR Ak
@3 @ Output Voltage 18~50 g;tp\yéu‘jggagg L ®=3, B3
@ UVLO Function 2 el II_:gnction, Voo r=2.15V
T T

s10308}0Qq 36e}OA 'ﬂl 0a/0a 13uueyd BN 'LI Janu@ bR A3 '9I

(") The product with the Cy discharge function is a semi-custom product.
(2) Vour=3.3V is standard.
(3 The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHs compliant.
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Bl XxC9135/XC9136 Series

3. Step-Up DC/DC Converters and Controller ICs

*GreenOperation-compatible

Hal
RoHS Antiniony

=~/ \rrREE

General Description

XC9135/XC9136 series are synchronous step-up DC/DC converters
with a 0.2SXTYP.) N-ch driver transistor and a 0.2 (TYP.) synchro-
nous P-ch switching transistor built-in. A highly efficient and stable
current can be supplied up to 1.0A by reducing ON resistance of the
built-in transistors.

The series are able to start operation under the condition which has
0.9V input voltage to generate 3.3V output voltage with a 33Q load
resistor, suitable for mobile equipment using only one Alkaline battery
or one Nickel metal hydride battery.

During the operation of a shutdown, the load disconnection function
enables to cut the current conduction path from the input to the out-
put.

The fixed output voltage has 1.8~5.0V (+2.0% accuracy) output
voltage range with 0.1V increments. The UVLO function of the
XC9135 series is capable to reduce leaking potassium hydroxide by
stopping IC operation while battery voltage is declining. The release
voltages of UVLO are 0.85V (+6.0% accuracy) and 1.6V (+3.0% ac-
curacy), and selectable voltages range of 0.9V~3.0V.

Pin Configuration

1A Driver Transistor Built-in, Step-Up DC/DC Converters with
Load Disconnection Function (Vour product)

0.65V ~ 5.5V (Absolute Max. Rating: 7.0V)
1.8V ~ 5.0V (0.1V increments)

1.2MHz (£+15%)

1.0A

500mA @ Vour=3.3V, Vin=1.8V(TYP.)
PWM or Auto PWM/PFM

100mV Vour=3.3V, Vin=1.8V, lout=1mA—200mA
Thermal shutdown

Over-current limit

Integral latch method

Soft-start

Load Disconnection Function

C. Auto Discharge Function

Flag-out Function

UVLO

Output Capacitor: Ceramic Capacitor

Operating Ambient Temperature: -40°C ~ +85°C

Package: USP-10B

Environmentally Friendly: EU RoHS Compliant, Pb Free

Typical Performance Characteristics

XC9135C32CDR-G (Vour=3.2V)

Input Voltage Range:
Fixed Output Voltages:
Oscillation Frequency:
Input Current:

Output Current:

Control:

Load Transient Response:
Protection Circuits:

Functions:

Fo s Ljo & FospH Lo e L=4.7 u H (VLF3014ST-4R7M1R1), C, =22  F (LMK316ABJ226ML)
MODE 4 [ ] 7 coF MODE 4[] 7 ne C=10 ¢ F (JMK212ABJ106KG), Cpp=0.47 i F (TMK107BJ474KA)
cbb 3] ] 8 AGND cob 3 [ ] & AGND fosc=1.2MHz
100
2] [ o peno L z:l [9 PGND ~ ﬁ §
BAT 1 :l |: 10vVouT BAT 1 :l |: 10 VOUT & 80 /
E 60
USP-108 USP-10B = 7 | Saov
(BOTTOM VIEW ) (BOTTOM VIEW ) g PWM/PFM 2.5V ’
. . < - I
XC9135 Series XC9136 Series :8 VIN=1.8V
5 20 |
0 g 0 q q ‘
Typical Application Circuits / WM
. . 0 .
XC9135 Series XC9136 Series
b -’27 . g h . 0.1 1 10 100 1000
, . Output Current : IOUT (mA|
or w1 — Toar wl P (mA)
:I“‘ pano[T] 7T :I“‘ pano[] T
Vix L Y Vi L L=
[ eoo AGHD, Feoo AGND,
M Fooe cor| MOy e No
T°““ O N T E ™ roe Hro -~ e
T |
77 7
Ordering Information
XC91350@B@B®-D- -+ -+ Vour product with UVLO integral latch protection
XC9136QRADE®-D- - -+ -+ Vout product
DESCRIPTION (2 (O- - -With the functions X - - - Without the functions)
DESIGNATOR ITEM SYMBOL UvLO UvLO UVLO=1.2 1.2<UVLO DE'lI:JEv(l-'I'ODE- LATCH CL AUTO
0.85V 1.6V Outside Standard | Outside Standard LAY PROTECTION | DISCHARGE (3
A X O X X O O O
XC9135 series C X [©] X X [¢] o X
Output voltage internally fixed(Vour) B [¢] X X X o o o
K O X X X O O X
o) L X X X o [e] o [¢]
XC9135 series M X X X O O O X
Semi custom(*®) R X X O X o e] [e]
T X X O X O O X
XC9136 series E X X X X X X [¢)
Output voltage internally fixed(Vour) N X X X X X X X
Output Voltage(™)
Output Voltage (Vour)
) 18~50 e.g.) 1.8V—@=1, @=8
e (XC9135A,C,B,K/XC9136 Series) .9.) 5.0V-@=5, =0
Output Voltage (Vour) - . . . 5
(XCO135LMR.T Series) 01~99 Semi custom serial numbers starting from 01
@ Oscillation Frequency C 1.2MHz
®®-@" Package (Order Unit) DR-G USP-10B (3,000pcs/Reel) ®

1)
(2)
X+ - -Without the functions

Example: O---With the functions

(3 Example:

The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHs compliant.
The SYMBOL of DESIGNATOR® is decided by the combination of with or without “UVLO”, “UVLO DETECT DELAY", “FO”, “LATCH PROTECTION’, and “C. DISCHARGE".

O- - -Vour pin can not be connected to the different output pin such as another supply (AC adaptor).

X+ +-Vour pin can be connected to the different output pin such as another supply (AC adaptor).

4
('5)
(6)

The XC9135A, XC9135C, XC9135L, limit their selection rang in 2.8V to 5V. The other products have the range from 1.8V to 5V.
The XC9135L, XC9135M, XC9135R, XC9135T are semi-custom products. Please consult with your Torex sales contact.
The XC9135/XC9136 reels are shipped in a moisture-proof packing. Please consult with your Torex sales contact.
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Bl xc9131 Series
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General Description

XC9131 series are synchronous step-up DC/DC converters with a
0.2Q(TYP.) N-ch driver transistor and a 0.2Q(TYP.) synchronous
P-ch switching transistor built-in. A highly efficient and stable cur-
rent can be supplied up to 1.0A by reducing ON resistance of the
built-in transistors.

The series are able to start operation under the condition which has
0.9V input voltage to generate 3.3V output voltage with a 33 Qload
resistor, suitable for mobile equipment using only one Alkaline battery
or one Nickel metal hydride battery.

During the operation of a shutdown, the load disconnection function
enables to cut the current conduction path from the input to the out-
put.

The XC9131 series has 0.5V+0.01V reference voltage integrated and
being able to set an output voltage with external components.

1A Driver Transistor Built-in, Step-Up DC/DC Converters with
Load Disconnection Function (FB product)

Input Voltage Range: 0.65V~5.5V
(Absolute Max. Rating: 7.0V)

Voltage Adjustable Type: Vg=0.50V+0.01V Set up with external
components

Oscillation Frequency: 1.2MHz (£15%)

Input Current: 1.0A

Output Current: 500mA @ Vour=3.3V, Vn=1.8V(TYP.)
Control Mode Selection: PWM or Auto PWM/PFM
Load Transient Response: 100mV @ Vour=3.3V,

V|N=1 8V, IOUT=1 mA—200mA
Thermal shutdown
Over-current limit

Integral latch method
Soft-start

Load Disconnection Function
C. Discharge Function
Flag-out Function

Output Capacitor: Ceramic Capacitor
Operating Ambient Temperature: -40°C ~ +85°C
Package: USP-10B

Environmentally Friendly: EU RoHS Compliant, Pb Free

Protection Circuits:

Functions:

Pin Configuration

Fo 5[ 6 EN
MODE 4 [ 7 FB
cop 3 ] 8 AGND
x 2| ] []eo Peno
BAT 1] | [] 1ovour
USP-10B
(BOTTOM VIEW )

Typical Application Circuit
JEIN Vour
]BAT VOUTE

O S s U

Vin } AGND Cre
—coD = 1
MODE R
1 —»—"]MODE FB] e
— Cw o EN
——{]JFO EN[}—=—
77

Typical Performance Characteristics

XC9131x05C (Vour=3.3V)
L=4.7 4 H(LTF5022-LC), C,=20 41 F(LMK212BJ106KG*2)
Cy=10 ¢ F(LMK212BJ106KG), Co=0.47 1 FEEMK107BJ474KA)
Rre1=560k Q, Re,=100k Q, Crg=10pF, FO=OPEN

90 — #f -
/ £ P
80 r /
E ; VW:LSZW
E 60 @ :
w ’
?‘ 50 +
”
é’ 40 -
’
& 30
b
20 | 7 —— PWM/PFM
¢ --- PWM
10— -
Lo ‘
0
0.1 1 10 100 1000

Output Current: Ioyr (mA)

Ordering Information

XC913102DB®-D
DESIGNATOR ITEM SYMBOL DESCRIPTION
] F Available

@ Cu Discharge H Not Available

[@©) Reference Voltage (FB) 05 0.5V (Fixed)
@ Oscillation Frequency C 1.2MHz

. Package
— )1 : .
®©®- (Order Unit) DR-G USP-10B (3,000pcs/Reel)

) The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHs compliant.
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3. Step-Up DC/DC Converters and Controller ICs

*GreenOperation-compatible

Halogen

Bl XxC9128/XC9129 Series

:
FREE
General Description

The XC9128/XC9129 series are synchronous step-up DC/DC con-
verters with a 0.2Q (TYP.) N-ch driver transistor and a synchronous
0.2Q (TYP.) P-ch switching transistor built-in. A highly efficient and
stable current can be supplied up to 1.0A by reducing ON resistance
of the built-in transistor. With a high switching frequency of 1.2MHz, a
small inductor is selectable; therefore, the XC9128/XC9129 series
are ideally suited for the applications required height limitation or
space-saving. With the MODE pin, the XC9128/XC9129 series
provide mode selection of PWM control or PFM/PWM automatic
switching control. In the PWM/PFM automatic switching mode, the
series enters from PWM to PFM to reduce switching loss when load
current is small. When load current is large, the series enters au-
tomatically to the PWM mode so that high efficiency is achievable
over a wide range of load conditions. The series provide small
output ripple from light to large loads by using the built-in circuit
which enables the transition between PWM and PFM smoothly.
When voltage higher than the input voltage is applied to the output
during shut-down, the input and the output are isolated and the IC
allows parallel drive with such as AC adaptor.

Pin Configuration

1A Driver Transistor Built-in, Step-Up DC/DC Converters

1 50mA@V0UT=3.3V, V|N=0.9V

Output Current:

Input Voltage Range:

Oscillation Frequency:
Input Current:

Max. Current Limit:
Low Quiescent Current:

Controls:

High Speed
Transient Response:

Protection Circuits:

Soft-start:
Ceramic Capacitor Compatible
Adaptor Enable Function (XC9128)
Operating Ambient Temperature:
-40°C ~ +85°C

FO (XC9128):
Packages:
Environmentally Friendly: EU RoHS Compliant, Pb Free

500mA@VOUT=3.3V, V|N=1 .8V

0.8V~6.0V

(Absolute Max. Rating: 6.5V)
Output Voltage Setting Range:
1.8V~5.3V (Externally set)

Set up freely with a reference voltage

supply of

0.45V (£0.010V) & external

components
1.2MHz (£15%)

1.0A
1.2A (MIN.

), 2.0A (MAX.)

304A (TYP.)
PWM, PWM/PFM control
externally switching

100mV @ VOUT=3.3V, V|N=1 BV, |QUT=10mA

—100mA

Thermal shutdown
Integral latch method (Over current limit)
5ms (TYP.)

Open-drain output

MSOP-10,

USP-10B

[ | FO 5[ O
PGND 1 10 vouT
I O | EN 4[] [
w2 T [T s wooe N -
BAT 3 T o
Lx 2 ] [
N i | [T 7 Aaw
Fo s CT—] 1 omw Pov 1] O
USP-10B
MSOP-10 (BOTTOM VIEW)
( TOP VIEW ) XC9128
Typical Application Circuit
Vour
TT T EeND VOUT [ T10 * >
Vi MODE _L
MM 571k MODE[ T 9 <— Cm== Rm1 S
L < = C
L 31 |sar FB b (ceramic)
EN AGND
——{4T|eN H71 :
Ry
Re{ET]r0 AEN/ =3

6 AEN/ NC5
7 AGND EN 4
8 FB BAT 3
9 MODE Lx 2
10 VOUT PGND 1

LTI ooo

O eNc
O 7AGND
Osrs
[ o mooe
[ 1o vour

USP-10B

(BOTTOM VIEW)
XC9129

Typical Performance Characteristics

eEfficiency vs. Output Current
XC9128B45CDx

Vour=5.0V, fosc=1.2MHz
L=4.7 1 HCDRH4D28C), Cp=104F, C,=32x F

100

80

60

40

Efficiency : EFFI (%)

20

7

,
.

= *PWM(MODE:H)
PWM/PFM(MODE:L)
|

VIN=1.8V

10

100 1000

Output Current : IOUT (mA)

Ordering Information

XC9128D@R@B®-@ - - -Adaptor Chip Enable Pin and Flag Output Pin are added

XC9129D@R@B®-@ - - -Adaptor Chip Enable Pin and Flag Output Pin are not added

) The “-G” suffix denotes Halogen and Antimony free as well as being fully EU

DESIGNATOR ITEM SYMBOL DESCRIPTION DESIGNATOR ITEM SYMBOL DESCRIPTION
. B With integral protection With integral protection
@ Integral Protection D Without integral protection @ Integral Protection B (under development)
e Fixed Reference 45 0.45V i D Without integral protection
Voltage 6 Fixed Reference 45 0.45v
@ Oscillation Frequency C 1.2MHz Voltage i
®-3 Packages AR-G MSOP-10 (1,000pcs/Reel) @ Oscillation Frequency C 1.2MHz
(Order Unit) DR-G USP-10B (3,000pcs/Reel) ®8-"™ ((;zcel:al?:it) DR-G USP-10B (3,000pcs/Reel)

RoHs compliant.
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TOIREX



*GreenOperation-compatible =

3
= 5
Bl XC9120/XC9121/XC9122 Series
(e Step-Up DC/DC Controller IC, Max Duty: 93%
FREE
=
XC9120/XC9121/XC9122 Series are PWM control step-up DC/DC Input Voltage Range: 0.9V~6.0V %
converter controller ICs. Since maximum duty ratio is as large as (Absolute Max. Rating: 12.0V) 5
93%, the series is the best for the applications used as high step-up Operating Voltage Range: 1.8V~6.0V 2
ratios, such as the LCD panels and OELD. In this series, eveniifitis a FB Voltage: 0.9V (+2.0%) £
high step-up ratio, the output voltage stabilized at high efficiency can Oscillation Frequency: 100kHz (+15%) “
be obtained. With 0.9V (£2.0%) of reference voltage supply inter- Output Current: More than 80mA (VIN=3.6V, VouT=15V)
nal, and using external resistors, RFB1 and 2, output voltage can be Control: XC9120 (PWM Control)
set up freely within a range of 1.5V to 30V. XC9121 (PWM/PFM Automatic Switching Control), —
For a current sense, with the use of RSENSE, ceramic capacitors XC9122 (PWM/PFM Externally Switching Control) o5
can be used as load capacitors and allows for lower output ripple and High Efficiency: 85% (TYP.) 3§
reduced PCB area requirements. (VIN=3.8V, VouT=15V, lout=10mA) Og
During stand-by (when the CE pin is low), all circuits are shutdown to Low Quiescent Current: 13y A (TYP.) o
reduce current consumption to as low as 1.0uA or less. Stand-by Current: 1.0« A (MAX.) F
The overcurrent limit circuit of this IC is designed to monitor the ripple Output Capacitor: Low ESR Ceramic ;
voltage of the FB pin and operates the IC to stop when the ripple Current Limiter Function: Operates when ripple voltage=250mV 3
voltage runs over 250mV. The IC resumes its operation with a tog- Operating Ambient Temperature: -40°C ~ +85°C _°
gle of the CE pin or by turning the power supply back on. Packages: SOT-25, USP-6C »
Environmentally Friendly: EU RoHS Compliant, Pb Free ‘_;.;r’
g
Pin Configuration E
EXT GND §

]

FB6[ 1 ExT :

NG 5[0 2 Voo g

CE4[D C]3GND s

ngaga :
(=}

(9]

USP-6C (BOTTOM VIEW
FB VDD CE ¢ )

SOT-25 (TOP VIEW)

>
Typical Application Circuit Typical Performance Characteristics 2
3
(=
- SD: XC9120B091 (100kHzZ, 15V 2
Rfif'c\frgm?ggf XBS104S14R-G L: 47uH ( ) g
Y Refer to the lest circuit, Ta=25°C 5
VvV VI—].‘ 100 . e
CFB: 33pF 42v g
RFB1: - = o
VOUT=15v | 470kQ |RFB2: 30kQ L] anm’ ) o
— ’f" / / (2]
5 Nch Power £ 60 32\1/ =
ZD—l MOSFET |[CN L\ T VIN=27V | 7 | K
ic CL=— XP161A1355 T T n W / o
Ceramic CL:5 2 2.7V~4.2V i / 3.6V c
10uF x 4 T L 40 E}
3 2 /
Q
O
5 20
0
01 1.0 10.0 100.0

Output Current : IOUT (mA)

Ordering Information

XC9120D@R@DB®-@: Fixed PWM control
XC9121D@R@@B®®-@: PWM / PFM automatic switching control
XC91220D2R@@®®-@: PWM / PFM externally switching control

DESIGNATOR ITEM SYMBOL DESCRIPTION
B With current limiter
@ Type of DC/DC Controller D No current limiter
@©) Output Voltage 09 FB Voltage 0.9V (+2.0%)
@ Oscillation Frequency 1 100kHz
. . MR-G SOT-25 (3,000pcs/Reel)
—(*1)
©6-@ Packages (Order Unit) ER-G | USP-6C (3,000pcs/Reel)

) The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHs compliant.

s10308}0Qq 36e}OA 'ﬂl 0a/0a 13uueyd BN 'LI Janu@ bR A3 '9I
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3. Step-Up DC/DC Converters and Controller ICs

*GreenOperation-compatible

. XC9119 Series 1MHz, PWM Controlled, Step-Up DC/DC Converter,

(T
FREE
General Description

The XC9119D01A series is 1MHz, PWM controlled step-up DC/DC
converter, designed to allow the use of ceramic capacitors. With a
built-in 2.0Q switching transistor, the XC9119D01A series can easily
provide a step-up operation by using only a coil, a diode, a capacitor,
and a resistor, connected externally.

Since output voltage up to 19.5V (Max. Lx operating voltage: 20V)
can be derived with reference voltage supply of 1.0V (2.0%) and
external components, the series can easily supply high voltage for
various general-purpose power supplies, LCD panels and organic EL
displays.

With a high switching frequency of 1.0MHz, a low profile and small
board area solution can be achieved using a chip coil and an ultra
small ceramic output capacitor.

With the current limit function (400mA (TYP.): VDD=3.6V), a peak
current, which flows through built-in driver transistors can be limited.
Soft-start time can be adjusted by external resistors and capacitors.
The stand-by function enables the output to be turned off (CE L),
that is, the quiescent current will be less than 1.0 u A.

Ceramic Capacitor Compatible

Operating Voltage Range: 2.5V ~ 6.0V

(Absolute Max. Rating: 7.0V)
Up to 19.5V externally set-up
1.0MHz (+20%)

2.0Q (VDD: 3.6V, VDS: 0.4V)

Output Voltage Range:
Oscillation Frequency:
ON Resistance:

Efficiency: 86% (VOouT=15V, VDD=3.6V, IOUT=10mA)
Low Quiescent Current: 55uA(TYP.)
Control: PWM control

Stand-by Current: 1.0 u A (MAX.)

Output Capacitor: Low ESR Ceramic

Lx Limit Current: 400mA (VDD:3.6V)

Operating Ambient Temperature: -40°C ~ +85°C
Packages: SOT-25, USP-6C

Environmentally Friendly: EU RoHS Compliant, Pb Free

Pin Configuration

VDD CE/SS

4]

CE/SS 6 | I:
NC 5[ ] ]

voo 4[] ]

LXx Vss FB

SOT-25 USP-6C
(TOP VIEW) (BOTTOM VIEW)
Typical Application Circuit
N CDLR%%’:BC XBS10RS14R (L’:gT:;:x)
RSS VDD
220kQ
CIN
4.7uF CE/SS
css vss
0.1uFT
- 777"

Typical Performance Characteristics

@Efficiency vs. Output Current

XC9119D10A
100
£— 6V _
g 9 S ANS 42y
£ 1 42V ]
L 60 ViN=25v | \ |36V |
% 50 27v 3V
= 40
(7}
&
w 20
/
10 Ta=25°C —
0.1 1 10 100 1000

Output Current: lout (mA)

Ordering Information

XC9119DDRB@B-®

DESIGNATOR ITEM SYMBOL DESCRIPTION
[©&) Output Voltage 10 FB voltage 1.0V (+2.0%)
[©) Oscillation Frequency A 1MHz
. . MR-G SOT-25 (3,000pcs/Reel)
—(R)(*1)
@5-® Packages (Order Unit) ER-G | USP-6C (3,000pcs/Reel)

) The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHs compliant.
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XC9110/XC9111 Series prm step-Up DCIDC Converter / Controller ICs 1 Cell 0.8V =
(T
FREE
=
The XC9110/XC9111 series is a group of PFM controlled step-up DC/DC con- Operating Voltage Range: Operating Hold Voltage 0.8V ~ 10.0V &
verter/controller ICs designed to generate low supply voltage by the combina- Operating Voltage 0.9V ~ 10.0V %.
tion of PFM control and CMOS structure. The series is ideal for applications . _ . 3
where a longer battery life is needed such as in portable communication Output Vo-ltage Range: 1'5\/0 7.0V (0.1V increments) g’
equipment. With a built-in 2.5QN-channel driver transistor, the XC9110C/E and Accuracy.. . +2.5% &
XC9111C/E types provide a step-up operation by using only a coil, a capacitor, Max. Oscillation Frequency: 100kHz (£15%)
and a diode connected externally. 180kHz (for the XC9111 series,
The XC9110/XC9111B, D and F versions can be used with an external tran- duty ratio:56% at light loads)

sistor for applications requiring larger currents.

Output voltage is internally programmable in a range from 1.5V to 7.0V in in- Built-in Switching N-ch Transistor:

crements of 0.1V (+2.5%). Types A/C/E,

Maximum oscillation frequency is set to 100kHz for XC9110/XC9111 series. (At ON Resistance 2.5Q(Vbp=3.0V)
light loads, it is set to 180kHz for the XC9111 series.) Options include prod- External Transistor Types: Types B/D/F

ucts equipped with a CE pin (C and D versions) that allows the IC to be shut Lx Limit Voltage: Type E : More than Vbp=2.0V
down thereby reducing quiescent current and with separated Voo/Vour pins (E Types A/C : More than VouT=2.0V

and F versions) to separate the power supply block and the output voltage

detect block. With the XC9110 series, maximum duty cycle is set to 75% Low Quiescent Current: 20 1t A (when operating VouT=3V)

(Vop=3.3V) making it suitable for use with large current operations. The Operating Ambient Temperature: -40°C ~ +85°C
XC9111 series automatically switches duty ratio between 56% & 75% Packages: SOT-23, SOT-89
(Vbp=3.3V) when it senses changes in load to drop output ripple voltage and (for XC9111 series)
can support both large and small currents. The external transistor types SOT-25, USP-6C

B/D/F t b ided f lications, which ire | ts. . . .
( ypes) can be provided for applications, which require larger currents Environmentally Friendly: EU RoHS Compliant, Pb Free

Pin Configuration

—_—
=
95
gn.
c
og
]
o
g
T
3
ES
Q
o
—_—
»
@
(]
b
5
H]
=l
g
o

LX/EXT VSS vour Vout "
— :
. . vss 61 |: 1 vOUT/VDD E—‘ _Fg
Ne 5[] 2 ne O s
EI - - LEXT 4 3 3 cenvout §
]
CENVOUT VOUT/VDD NC USP-6C |l| |l| |i|
SOT_25 - Vvss Lx/EXT vss VouT Lx/EXT
(TOP VIEW) (BOTTOM VIEW)
SOT-23 (TOP VIEW) SOT-89 (TOP VIEW)
Typical Application Circuit Typical Performance Characteristics
@Type C circuit XC9111E331MR
aaa® L=100 ¢ H(CR54), CL47uF(Tantalum)

'—! !— SD: XB01SB04A2BR
L __ SD:XBO1SBO4A2BR

dwing 961849 'sI 20/9a umogrdn-dels v

100
(TOP VIEW)
SOT-25 —
80
VIN, |CIN N ~ -
_——_DI lIII 9 \/24\/ 3.0V
I 60 -
) r vout 5 \ \
42 g 1lsv
SD i 3 40 ? A3
CL g 1.2
(Tantalum) VIN=0.9V
20
L Taw 0
CE 0 50 100 150 200 250 300

Output Current:IOUT(mA)

Ordering Information

XC9110DQR@B®-D): Fixed PFM control, 75% duty
XCI1MDQRDB®®-@: Fixed PFM control, 56% / 75% duty variable

s10308}0Qq a6e}OA 'ﬂl 0a/0a 1suueyd BN 'LI Janu@ bR A3 '9I

DESIGNATOR ITEM SYMBOL DESCRIPTION
A Vob / Vout common type  (for XC9111) Built-in Transistor
B Vob / Vour common type  (for XC9111) External Transistor
. C CE pin Built-in Transistor
@ CE Function D CE Sin External Transistor
E Vb / Vout separated type Built-in Transistor
F Vob / Vout separated type External Transistor
@Q Output Voltage 15~70 ex. 3.5V output -@=3,8=5
@ Max. Oscillation Frequency 1 100kHz
MRS | (--r SoTs(s000peeiRen)
. . =C~ - ,000pcs/Ree
6e-0™ Packages (Order Unit) PR-G =A~B_ SOT-89 (1,000pcs/Reel)
ER-G =C~F USP-6C (3,000pcs/Reel)

) The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHs compliant.
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3. Step-Up DC/DC Converters and Controller ICs

*GreenOperation-compatible

. XC9106/XC9107 Series variable Output Voltage Step-Up DC/DC Controllers IC

(T
FREE
General Description

The XC9106/XC9107 series are step-up DC/DC controller ICs with
an externally applied reference voltage (Vref).

Output voltage will be set with external resistors (RFB1 and 2) and
Vref value. The series make it easy to control output voltage ex-
ternally and are suited to software applications that need to vary
voltage, such as LCD power supply for PDA.

Output will be stable no matter which load capacitors are used but if a
low ESR capacitor is used, RSENSE of about 0.1Q will be required
and phase compensation will be achieved. This makes the use of
ceramic capacitors much easier, and allows for lower output ripple
and reduced PCB area requirements. Tantalum and electrolytic
capacitors can also be used, in which case, RSENSE becomes un-
necessary.

Oscillation frequencies of high clock, low ripple 300kHz and low
quiescent current 100kHz are available.

The XC9107 series are PWM/PFM automatic switching controlled.
Control switches from PWM to PFM during light loads with the
XC9107 and the series is highly efficient from light loads to large
output currents. By bringing the whole circuit down while the series
is in the stand-by mode (CE/PWM pin : low), quiescent current can
be reduced to less than 1.0 1 A.

Pin Configuration

EXT GND

[5] [4]

FB 6 [J Cl 1 exr
NC 5 [T C} 2 voo
CENref 4 [0 C} 3 GND
E v Cref USP-68
SOT-25 (BOTTOM VIEW)
(TOP VIEW)

0.9V ~ 10.0V
(Absolute Max. Rating: 12.0V)

Input Voltage Range:

Power Supply Voltage Range: 1.8V ~ 10.0V and more than Vref+0.7V
VREF Input Range: 0.8V ~ 2.5V (+x2.0%)
Output Voltage: Vref x external split resistor ratio

Oscillation Frequency:
Output Current: More than 30mA
(VIN=3.3V, VouT=20V)
Controls: PWM Control (XC9106)
PWM/PFM auto-switching Control (XC9107)
High Efficiency: 85% (TYP.)
Low Quiescent Current: 14 ¢ A (TYP.)
Stand-by Current: 1.0 £ A (MAX.)
Output Capacitor: Low ESR Ceramic
Operating Ambient Temperature: -40°C ~ +85°C
Packages: SOT-25, USP-6B
Environmentally Friendly: EU RoHS Compliant, Pb Free

300kHz, 100kHz (£15%)

Typical Application Circuit

RSENSE: 100m Q
for Ceramic CL  gp- MA737

{'\/\Aﬂl—k—«jﬁw
CFB: 27pF

Vour = 8V~25V

louT = 30mA
<4
CN __VIN =3.3V
) NehPowe] T
Ceramic CL : P MOS FET
10uF L e 25K2159
=
CENVref
0.8V~2.5V
DA conver‘ler\
wr

Typical Performance Characteristics

XC9107D003MR XC9107D003MR ircui
Circuit as left Clr_cun a:s left
2 VDD=VIN=3.3V, louT=30mA 30 VDD=VIN=3.3V
25
25 2.5V
.20
s 2 > 2.0v
515 R T5V
> 10 > 10
5 5 Vief=08V |
0 0
00 05 10 15 20 25 30 0.1 10 100 1000
Vref (V) louT (MA)

Ordering Information

XC9106DM2R@@B-®: PWM Fixed Control
XC9107DDB@B-®: PWM / PFM Automatic Switching Control

DESIGNATOR ITEM SYMBOL DESCRIPTION
(00 Reference Voltage 00 Fixed voltage
I 3 300kHz
® Oscillation Frequency 1 100kHz
@6-6 Package.s MR-G SOT-25 (3,000pcs/Reel)
(Order Unit) DR-G USP-6B (3,000pcs/Reel)

) The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHs compliant.
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B XC9103/XC9104/XC9105 Series

RoHs (il Ceramic Cap. Compatible Step-Up DC/DC Controllers

=~/ \FRee

General Description

The XC9103/XC9104/XC9105 series are PWM, PWM/PFM auto
switching /manual switching controlled multi-functional step-up
DC/DC controllers.

Output will be stable no matter which load capacitors are used but
should a low ESR capacitor be used, RSENSE of about 0.1Q will be
required and phase compensation will be achieved. This makes the
use of ceramic capacitors much easier and allows for lower output
ripple and reduced PCB area requirements. Tantalum and electrolytic
capacitors can also be used, in which case, RSENSE becomes un-
necessary.

With 0.9V of standard voltage supply internal, and using externally
connected components, output voltage can be set up freely within a
range of 1.5V to 30V. With 300kHz or 180kHz frequencies, the size of
the external components can be reduced. Oscillation frequencies of
100kHz and 500kHz are also available as custom-designed products.
The XC9103 offers PWM operation. The XC9104 offers PWM/PFM
automatic switching operation. The PWM operation is shifted to the
PFM operation automatically at light load so that it maintain high ef-
ficiency over a wide range of load currents. The XC9105 offers both
PWM and PWM/PFM auto switching operations and it can be se-
lected by external signal.

A current limiter circuit is built in to the IC (except with the 500kHz
version) and monitors the ripple voltage on the FB pin. Operation is
shut down when the ripple voltage is more than 250mV. The oper-
ations of the IC can be returned to normal with a toggle of the CE pin
or by turning the power supply back on.

Pin Configuration

EXT GND
FB 6 [J Cl 1 ext
NC 5 [0 ] 2 VoD
CE(/PWM) 4 [ Cl] 3 GND
FB VDD CE USP-6B
SOT-25 (BOTTOM VIEW)
(TOP VIEW)
Typical Performance Characteristics
XC9105D093MR
VouT =3.3V, CL=20 4 F
100 when PWM/PFM Automatic Swiching
Y 2.7V
—~ ‘ 2ol
& 80 T —— =t \\
E ’// //_:—’-g:-_;'// \\\\\\
W p Lzl w1
” =
& 20 //\\ 1.2v|
0 40K L — VIN=0.9V 1.5V
g 0=
Lu P
20
0
0.1 1 10 100 1000

Output Current: lout (mA)

Input Voltage Range: 0.8V ~ 10.0V
(Absolute Max. Rating: 12.0V)

Power Supply Voltage Range: 1.8V ~ 10.0V

FB Voltage: 0.9V (+2.0%)

Oscillation Frequency: 100, 180, 300, 500kHz (+15%)
180, 300kHz only for XC9103/04/05B
type (with current limiter)

Output Current: more than 400mA (VIN=1.8V, VOUT=3.3V)

Controls: PWM controlled (XC9103)

PWM/PFM auto-switching Control (XC9104)
PWM/PFM manual-switching Control (XC9105)

High Efficiency: 85% (TYP.)

Low Quiescent Current: 161 A (TYP.)

Stand-by Current: 1.0 4 A (MAX.)

Current Limiter Function: Operates when ripple voltage =250mV
(180kHz version)
Also available without current limiter
(100kHz and 500kHz types are
available only without current limiter)

Soft-start: 10ms

Operating Ambient Temperature: -40°C ~ +85°C

Packages: SOT-25, USP-6B

Environmentally Friendly: EU RoHS Compliant, Pb Free

Typical Application Circuit

RSENSE : 100mQ

for Ceramic CL SD:MA737 L:10uH
]L‘ mm
l CFB:47pF VIN=0.9V ~
VouT = 3.3V RFB1: RFB2:
IoUT=400mA 120k Q 45k Q
<
5 Nch Power
T+« _MOSFET
CeramicCL _ XP161A1355
10 ¢ F for 200mA  —
10uFx2
for400mA 3 4
>
CE
(CE/PWM)

Ordering Information

XC9103(MD2R@DB®®-D): Fixed PWM control
XC9104DR@®®-D: PWM / PFM automatic switching control
XC9105(DR@®®-@: PWM / PFM manual switching control
DESIGNATOR ITEM SYMBOL DESCRIPTION

With current limiter
Type of DC/DC| B | (1g0kHz, 300kHz only)

@

Controller D Without current limiter
[26) Output Voltage 09 FB voltage 0.9V (+2.0%)
3 300kHz
@ Oscillation 1 100kHz
Frequency 2 180kHz
5 500kHz

Packages MR-G | SOT-25 (3,000pcs/Reel)
(Order Unit) DR-G | USP-6B (3,000pcs/Reel)
() The “-G” suffix denotes Halogen and Antimony free as well as being fully

EU RoHs compliant.
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4. Step-Up&Down DC/DC Controller ICs

*GreenOperation-compatible
. XC9306 Serles Synchronous Buck-Boost DC/DC Converters

Ao
FF\TEE

Buibeyoed I

—
§ XC9306 series is a synchronous buck-boost DC/DC converter IC Input Voltage Range: 2.5V~5.5V
§ with buid-in FETs. The circuit topology switches over between buck (Absolute Max. Rating: 7.0V)
e ang %?OSt stmotOtth/t basedhgnh the rilatlonsdhlg Ofﬂ»fhe' |rt1put ;’O'E\";‘\?l\j Output Voltage Setting Range: 0.8V~5.0V (FB=0.5V)
& an e output voltage which is observed by the interna Oscillation Frequency:  6MHz

controller. Due to the internal FETs, the number of external

components is reduced. Also high oscillation frequency at 6MHz Efficiency: 92% (Vin=4.2V, _VOUT_3'3V/300mA)
enables to use smaller external components such as a coil and Control Methods: PWM (Mode=High, l.u=Low)
capacitors. The input voltage range is 2.5V~5.5V and the output Protection Circuit: Current limit, Thermal shutdown, UVLO
voltage is adjustable from 0.8V to 5.0V freely by using external Functions: Soft-start, Power Save (Mode=Low),
resistors since the reference voltage circuit is embedded internally. Output Capacitor: Ceramic Capacitor Compatible

The synchronous topology is adopted so the product has high Coil Value: 0.5(0.47)uH

efficiency feature. The control method is selectable either PWM Package : WLP-20-01

mode (MODE pin: H) or PFM mode (MODE pin: L). Under the PFM Environmentally Friendly: EU RoHS Compliant, Pb Free

mode, the efficiency at right load current will be improved. When “L”
level is fed to CE pin, the product is in stand-by mode and the
consumption current is going to be 2.0 ¢ A (MAX.) or less. Regarding
other fanctions, the product has UVLO, Thermal shutdown
protection, Soft-start function. The soft-start time is approx. 100 ¢'s
and the output voltage can rise up quickly.

Pin Configuration

] 2a/0a
00a/3q umog-deis zI oso1w up-yng Jojonpuj '1I

-

é—’ 4

%

o

3
g
(2]
2

= 1

@

2

3

= A B c D E
<]

5 WLP-20-01

3 (TOP VIEW)

8

g Typical Application Circuit Typical Performance Characteristics
3

g

) L1 XC9306B05GOR Vout=3.3V
3

°

fmml .
J J

— 80 \
;°-’ VIN =
S O—1 T
g it 6o
2 S
= ¢ o
E CiNt | .% 40
T &
? PGND  VseL 20
g
o 0 ‘ ‘ ‘
g 01 1 10 100 1000
3 Output Current : |7 [MA]
o
S
o
"f Ordering Information
5 XC9306BDRDE-®
§ DESIGNATOR ITEM SYMBOL DESCRIPTION
g D@ Output Voltage 05 Reference Voltage is fixed at 0.5V
% ©) Oscillation Frequency G 6MHz
) @B6-@ " Package (Order Unit) OR-G WLP-20-01 (6,000pcs/Reel)

) The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.
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*Green Operation-compatible =

o
o
Q
H 5
. XC9303 Series High Efficiency, Synchronous Step-Up & Down DC/DC Controller ICs =
FREE
=
The XC9303 series is highly efficient, synchronous PWM, PWM/PFM Input Voltage Range: 2.0V ~10.0vV %
switchable step-up / down DC/DC controller ICs. A versatile, large (Absolute Max. Rating: 12.0V) 'g’
output current and high efficiency, step-up/down DC/DC controller Output Voltage Range: 2.0V ~ 6.0V o}
can be realized using only basic external components - transistors, Externally Set (VF8=0.9V+2.0%) g
coil, diode, capacitors, and resistors for detecting voltages. High Oscillation Frequency: 300kHz +15%
efficiency is obtained through the use of a synchronous rectification Output Current: 800mA (VIN = 4.2V, VouT=3.3V)
topology. The operation of the XC9303 series can be switched Low Quiescent Current: 55y A (TYP.)
between PWM and PWM/PFM (automatic switching control) externally Stand-by Current: 3.0 A (MAX.)
using the PWM pin.  In PWM/PFM mode, the XC9303 automatically Soft-start: 10ms
switches from PWM to PFM during light loads and high efficiencies Operating Ambient Temperature: -40°C ~ +85°C
can be achieved over a wide range of output loads conditions. Package: MSOP-8
Output noise can be easily reduced with PWM control since the Environmentally Friendly: EU RoHS Compliant, Pb Free

—_—
N
95
gn.
c
8%
]
o
g
T
z
ES
Q
o
—_——
»
@
(]
b
5
]
=l
g
o

frequency is fixed.

The XC9303 has a 0.9V (+x2.0%) internal voltage supply and using
externally connected components, output voltage can be set freely
between 2.0V to 6.0V. With an internal 300kHz switching frequency
smaller external components can be used. Soft-start time is
internally set to 10ms and offers protection against in-rush currents
when the power is switched on and prevents voltage overshoot.

Pin Configuration

EXT1 |:|: 1 8 D EXT2 T
voo [ J] 2 7 [T Jeno :;
pam [ ] 3 6 [T ]*rs §
e[ ]+ s [ |ne o
MSOP-8A
(TOP VIEW)
Typical Application Circuit Typical Performance Characteristics
<XC9303B093K OUTPUT= 3.3V> @Efficiency vs. Output Current
. XC9303B093K(300kHz, Vour=3.3V)
T SFET CDRH127AD  SD:CMS02 VOUT 3.3V L=22uH(CDRH127/LD), CL=84uF(Tantalum), SD.CMS02

Tr1.CPHB315, Tr2:CPH3409, Tr3:CPH3409

CHLEEEIERS 0a/0a umogedn-dais v

T'z‘f*c?”xo‘;s"g*" }En_\L‘ 122 PWM/PEM Switching Control
CIN TR : TraNch MOSFET 80 —
- S oPHa0 F 70 //// ;\\
= e T
extp - gxr2[[ H :62pF fera = 6 I / JAAILN
— e e od NP 0 G VAR
pwm—> [lpwm | 8 [T | g o | //// VINTz.'N a2v
L ce—3[Tlee ne[T] e 2 gk |
VIN:2.0V~10V TSkQ w /
T 20 ~ PWM Control ~ —
= : =
o Bl o ol
0.1 1 10 100 1000 10000

Output Current louT (mA)

Ordering Information

XC9303D2B@B®-D

DESIGNATOR ITEM SYMBOL DESCRIPTION
@ Type of DC/DC Controller B Standard type (10 pin)
[B©) Output Voltage 09 FB voltage: 0.9V (+2.0%)
@ Oscillation Frequency 3 300kHz
B&®-D'" Package (Order Unit) KR-G MSOP-8A (1,000pcs/Reel)

) The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.
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4. Step-Up&Down DC/DC Controller ICs °

*GreenOperation-compatible

Buibeyoed I

B XC9301/XC9302 Series  pwm, pwmiprm switching

Step-Up & Down DC/DC Converters

apiny U°!l°°l°s|
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General Description

The XC9301/XC9302 series are step-up/down DC/DC converter
controller ICs with fast, low ON resistance drivers built-in. A versatile,
large output current, step-up/down DC/DC converter can be realized
using only 4 basic external components - transistors, coils, diodes
and capacitors.

Output voltage is selectable in 0.1V steps within a 2.4V ~ 6.0V (
2.5%) range and switching frequency is set at 180kHz or 300kHz.
The XC9302 series switches from PWM to PFM control during light
loads and the series offers high efficiencies from light loads through
to large output currents.

Soft-start time is internally set to 10 ms which offers protection
against rush currents when the power is switched on and also
against voltage overshoot.

During shutdown (CE pin = L), consumption current can be reduced
to as little as 0.5 4 A or less.

2.0V ~10.0V
(Absolute Max. Rating: 12.0V)
Output Voltage Range: 2.4V ~ 6.0V (0.1V increments)
Accuracy: +2.5%
Oscillation Frequency: 180KHz, 300kHz ( + 15%)
Output Current: more than 250mA (VIN=2.4V, VOUT=3.3V)
Low Quiescent Current: 15 ¢ A (TYP.)
Efficiency: 81% (TYP.) @ VOUT=5.0V

78% (TYP.) @ VOUT=3.3V
Stand-by Current: 0.5u A (MAX.)
Operating Temperature Range: -40°C ~ +85°C
Package: SOT-25
Environmentally Friendly: EU RoHS Compliant, Pb Free

Input Voltage Range:

Pin Configuration

4]

-_—
@
3
(=
°
:
g GND VDD EXT/
SOT-25
(TOP VIEW)
p
o - - - - - - - -
E Typical Application Circuit Typical Performance Characteristics
g
i L 100
g Vou o . A, o n
© d LeT 80
=
é NSW SD1 E 60 / = \/
o w VIN=2V /
c >
3 ] ] é 40 Y
‘O 4V
+ s . i /
/] co + 20 6V
—>—T] CIN
CE 0 —
0.1 1 10 100 1000

s10303)0Qq 96e}OA 'GI 0a/0a 1suueyd BNy 'LI Januq wbIpREg A3 '9I

Output Current : lOUT (mA)

Ordering Information

XC9301D2R@B®®-D: PWM Control
XC93020@B3@®®-: PWM / PFM switching control

DESIGNATOR ITEM SYMBOL DESCRIPTION
@ Standard A Fixed
[B©) Output Voltage 20~60 | e.g. Vour=3.0V—©2=3, =0, Vout=5.3V—©2=5, =3
I 2 180kHz
@ Oscillation Frequency 3 300KkHzZ
B®®-O ™ Package (Order Unit) MR-G | SOT-25 (3,000pcs/Reel)

) The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.
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° 5. Charge Pump ICs

—
o
8
Bl XC9801/XC9802 Series
Step-Up Charge Pump H
filogen
Anmony
FREE
=
The XC9801/XC9802 series are fixed regulated voltage step-up Input Voltage Range: 1.8V ~ 5.5V %
charge pump ICs which provide stable, highly efficient, positive (Absolute Max. Rating: 6.0V) 'g’
voltages with the only external components required being 2 capac- Output Voltage Range: 2.5V ~ 6.0V o}
itors. Small Input Current: 80 1 A (no load : XC9802 ) g
Since regulating is done via the control of the charge pump's gate Output Current: 80mA (3.6V — 5V step-up)
voltage waveform, ripple is minimal. Output voltage is selectable in Low Quiescent Current: 3mA (TYP.)
100mV StepS within a 2.5V ~ 6.0V range. Osgcillation Frequency: 300kHz
Control of XC9802 switches to PFM (pulse skip) during light loads Stand-By Current (CE 'L"): 2.0 4 A (TYP.)
without affecting output impedance or ripple so that the IC is pro- Can be used as a Step-Up Doubler (sense = 0V)
tected against drops in efficiency. Connecting the SENSE pin to the Operating Ambient Temperature: -40°C ~ +85°C
GND pin allows the IC to be used as a voltage doubler. Packages: MSOP-8A
As well as the ultra small MSOP-8A, USP-8 and USP-8B05 pack- USP-8
ages, the small consumption current and high efficiencies of the se- USP-8B05
ries make the XC9801 suitable for use with all types of battery oper- Environmentally Friendly: EU RoHS Compliant, Pb Free

ated applications.

Pin Configuration

. 20/0a
0a/0a umog-deis zI 0Jo1W Ul-jIng 10}oNpU| 'LI

SENSE O Vour  vour s 1 SENSE
O H O Vour ¢ |[] [+ sense
CE [T o c+ ci+ 71[] 2 ce
v OO c1- ot 7 O Ojz ce —
-6 3 VIN ¢
GND  EL] oo O °H Oov c-ef0 Oje vw g
PGND 5[] O+ovo panos | O anp )2
°
MSOP-8A uspP-8 USP-8B05 §
(TOP VIEW) (BOTTOM VIEW) (BOTTOM VIEW) 8

Typical Application Circuit Typical Performance Characteristics

XC9802B503KR(300kHz,5.0V)
CIN=1y F(ceramic)

C1=0.47 i F(ceramic),C2=4.7 1 F(ceramic)
100
VIN=3V
Bense veur [T Vout

80 N

CE C1+|[TF—
¢ /
Vin C1- — |
§ RL 60 A
GND PGND 4 / T I
o Vineay |VIN=36V

in CIN *ﬁcz |
L 7 T 7T ®

Ordering Information

XC9801DR@B®-@): Without Pulse Skip
XC9802D2@@DB®-@): With Pulse Skip

=

Efficiency:EFFI(%)
CHTLFEI IR 90/00 umogzdn-dais 'vI

0.01 0.1 1 10 100 1000

Output Current:IOUT(mA)

DESIGNATOR ITEM SYMBOL DESCRIPTION

@ True Logic Level at CE Pin B Positive

50 St:\a/ndards\g)vltagé 5. @0

ouT=5. —@)=95, =
@3 Output Voltage 25 ~ 60 Semi-custom Voltage
e.g. Vout=2.5V—-2=2, @=5

@ Oscillation Frequency 3 300kHz

KR-G MSOP-8A (1,000pcs/Reel)

G®®-@" Packages (Order Unit) DR-G USP-8 (3,000pcs/Reel)
ER-G USP-8B05 (5,000pcs/Reel)

) The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.
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5. Charge Pump ICs

. XCG351A SerieS Inverter Charge Pump

(T
FREE
General Description

The XC6351A series are charge pump voltage inverter ICs that

have 4 MOSFETs built in. Since highly efficient negative voltages can
be generated with only 2 external capacitors connected, GaAs bias
power supplies & OpAmp's negative power supplies etc., can be
easily accommodated on a standard PCB.

A mini-molded, 6 pin, SOT-26 package, USP-6B Package provides
for space saving and makes high density mounting possible.

Low power consumption and high efficiency make this series

perfect for use with battery operated applications.

Since the IC's operations stop when output is shutdown via the CE
(chip enable) function, total power consumption reduction is possible
in applications which use this IC.

Operating Voltage Range: 1.2V ~ 5.0V

(Absolute Max. Rating: 6.0V)
120kHz

35kHz (custom)

Low Quiescent Current: 310uA (TYP.)

Oscillator Frequency:

100 i A (35kHz(TYP.))
High Efficiency: 90% (TYP.) (RL=2k<Q)
Stand-by Current: 2.0u A (MAX.)

Operating Ambient Temperature: -30°C ~ +80°C
Packages: SOT-26

USP-6B
Environmentally Friendly: EU RoHS Compliant, Pb Free

Pin Configuration

C1- Vin Vour
GND 6 [ O 1c1- El
CE5 [0 O 2 ViN
c1+4 [ O 3 vour
USP-6B
(TOP VIEW)
GND CE/ Cl+
SOT-26
(TOP VIEW)
Typical Application Circuit Typical Performance Characteristics
XC6351A120MR (120kHz)
ViN=3.0V,C1=C2=1.0 i F(ceramic)
Cin=1.0 1 F(ceramic)
VDD c2 |+ 100
_— RL —
CIN ciF—° CE/ . —
:E - g
T o b =
L 60
GND w
>
s o 5«
'S
E
w2
0
0 2 4 6 8 10
Output Current:lout (mA)
Ordering Information
XC6351ADRBBE-®
DESIGNATOR ITEM SYMBOL DESCRIPTION
I 120 120kHz
DB Oscillation Frequency 035 35kHz (custom)
. . MR-G SOT-26 (3,000pcs/Reel)
—-@)"
@5-® Packages (Order Unit) DR-G | USP-6B (3,000pcs/Reel)

) The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.
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° 6. LED Backlight Driver

—
3
= 5
. XC9133 Series Step-Up DC/DC Converter-LED Backlight Driver -
FREE
=
The XC9133 series is a fixed frequency, constant current step-up Input Voltage Range: 2.5V ~6.0vV %
DC/DC converter which is optimized for LED backlight applications in (Absolute Max. Rating: 7.0V) 5l
mobile phones, PDAs and digital cameras. Output voltage of up to Output Voltage Range: Up to 17.5V externally set-up 2
17.5V is possible so that four white LEDs can be driven in series. Reference voltage 0.2V +5.0% 5
Since the LED current is set by only one external resistor, all white Output Current: 30mA (3 white LEDs, V|y=3.6V) “
LEDs placed in series can be turned on at the same time. The new Oscillation Frequency: 1.0MHz (x20%)
DC/DC Converter is also able to drive a network of two parallel banks ON Resistance: 24Q
of three LEDs. High Efficiency: 85% —
LED dimming is controlled by adjusting the duty cycle of a PWM 3 white LEDs in series o5
signal (10kHz Max.) applied to the CE pin. Vin=3.6V, l.ep=20mA g%
Efficiency is high with a 0.2V low feedback reference voltage ensur- Control: PWM control °§
ing the RLED losses are minimal. In addition, an internal MOSFET Stand-by Current: lste=1.0 £ A (MAX.) @
with a low RDSON of 2.4Q is used. A low profile and small board Output Capacitor: 0.22 1 F, ceramic 7
area solution can be achieved using a chip inductor and a small ce- Lx Limit Current: 360mA (TYP.) ;
ramic output capacitor C,=0.22 u F as a result of the high 1MHz Lx Overvoltage Limit: 19V (TYP.) )
switching frequency. Operating Ambient Temperature: -40°C ~ +85°C _°
If white LEDs are opened or damaged, the detector built in the Lx pin Package: SOT-25 »
causes the IC to stop oscillating, preventing excessive increase of Environmentally Friendly: EU RoHS Compliant, Pb Free 2
the output voltage. ':c',
5
=}
Pin Configuration §

Vi CE

sl P

0a/9a dn-dais 'EI

nEole

Lx VSS FB

SOT-25 (TOP VIEW)

Typical Application Circuit Typical Performance Characteristics

dwing 9618y 'sI 20a/9a umogzdn-deis 'vI

L22 uH SBD @XC9133B02A Series
VLF3010A XBS053V15R LED:NSCW100 x 3
SBD:XBS053V15R,C_ : TMK316J224KF
Viy —> AN | 100 -
/\7 L:VLF3010S
2.5V~6.0V i 90 |—
/\/\7} 9 80 NR3015 T
V Lx = 70
on — i Lo i
4TpFT Z-0.22uF wo
—— CE FB . § 40 5
100Hz to V. ! k) m
100kHz = ?655 | 20mA g 30 S
v (TP g
7 - 10 VIN=3.0V — g
0 g
0 5 10 15 20 25 30 g

LED Currrent : ILED (mA)

Ordering Information

XC9133D2DB®-D
DESIGNATOR ITEM SYMBOL DESCRIPTION
[©) Lx Overvoltage Limit B 19V (TYP.)
[@6) FB Voltage 02 0.2V (£5.0%)
Oscillation Frequency A 1MHz
B5E-@" Package (Order Unit) MR-G SOT-25 (3,000pcs/Reel)

) The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.
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6. LED Backlight Driver

. XCg401 Series Off-line Controllers for LED Lighting

e
FREE
General Description

The XC9401 series are off-line controller ICs for LED lighting.
Through optimization of the external components, these ICs can be
made to operate in a range from 85VAC to 270VAC, as well as by DC
input, and a diversity of specifications can be achieved by selecting
components appropriate for the circuit configuration. Fixed off-time
control is used for the basic control method, and by detecting the
current that flows to the external power MOSFET, the current that
flows to the LED is monitored to provide a stable power supply for
LED lighting. Two product series differing by function type are avail-
able.

The circuit configuration of type A is designed for the power factor,
achieving a high power factor by synchronizing the LED current to
the input current (sine wave).

Type C hold the peak current due to switching that flows to the ex-
ternal power MOSFET constant, enabling the LED current to be kept
constant.

With the type C, dimming is possible by inputting a PWM signal into
the EN/DIM pin to set the LED current within a range of 1% to 100%.

Pin Configuration

Type A Type C

Vsine GND EN/DIM Voo EN/DIM

o] B] e HEt

nlolE nEnlE

Isen Voo GATE Isen GATE
SOT-26 SOT-25
(TOP VIEW) (TOP VIEW)

85VAC ~ 270VAC, Supports DC input
6.0us (TYP.)

+2.5% (Type C)

Thermal Shutdown 150 °C (TYP.)

Vpp Over voltage protection, Vpp=18V (TYP.)
UVLO, Vpp=6.5V (TYP.)

Over current protection Visen = 0.7V(TYP.)
PWM Dimming (1% ~ 100%)

SOT-26 (Type A)

SOT-25 (Type C)

Operating Ambient Temperature: -40°C ~ +85°C
Environmentally Friendly: EU RoHS Compliant, Pb Free

Operating Voltage:
Fixed Off-time:

ISEN Voltage Accuracy:
Protection Circuits:

Dimming:
Packages:

Typical Application Circuits

XC9401 Type C

s (MU = BRI
vh
Rwo i
77'ce o1 ow Ay 0
h
%cm]izm f//’f
L2
VDD
GATE ﬁf\h/w"r—{ ar
U1 —>{en/oim ISEN
GND Reen
r

Ordering Information

XC9401DQ@@E®®-D
DESIGNATOR ITEM SYMBOL DESCRIPTION
® Tvoe A PFC Function Built-in (Vgine voltage external input)
ye C LED constant current circuit
@ OFF Time 6 OFF Time is fixed in 6 4 s
05 Type A: Isen Voltage, Accuracy is +5.0%
@ Accuracy 0oC Type C: Isen Voltage, Accuracy is +2.5%
©6-a Package§ MR-G SOT-26 (3,000pcs/Reel) (Type A and B Only)
(Order Unit) SR-G SOT-25 (3,000pcs/Reel) (Type C Only)

) The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.
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B xc9519 Series

Halogen

RoHS | [Adiogy

=~/ \FRee

General Description

The XC9519 series is a 2 channel (step-up and inverting) DC/DC
converter IC. One DC/DC converter is a step-up DC/DC and the
other is an inverting DC/DC converter. The step-up converter
compares a built-in reference voltage 1.0V to the FBP voltage
(£1.5%) and a positive output voltage can be set freely with the
external components up to 18V. The inverting DC/DC converter
compares a difference between a reference voltage and the FBN
voltage (+1.5%) to the GND, then a negative output voltage can be
set until -15V with the external components.

With a 1.2MHz frequency, the size of the external components can
be reduced. As for operation mode, the device can be selected to
use PWM control or automatic PWM/PFM switching control by the
MODE pin. In the automatic PWM/PFM switching control mode,
control switches from PWM to PFM during light loads. The series is
highly efficient from light loads through to large output currents. In
the PWM control mode, noise is easily reduced since the frequency
is fixed. The control mode can be selected for each application. The
soft start and current control functions are internally optimized.
During stand-by, all circuits in the IC are shutdown to reduce current
consumption to as low as 1.0 1 A or less. The device includes a gate
control pin for the P-channel MOSFET which is used for a load
disconnection at the stand-by mode. The GAINP and GAINN pins
are used for loop compensation in order to optimize load transient
response. With the built-in UVLO (Under Voltage Lock Out) function,
the internal driver transistor is forced OFF when input voltage
becomes 2.2V or lower.

Pin Configuration

22 24
o
X288 &% 3
22 5 ¥R S
P 18 [ 1 PUN
vouTP 17 [] ]2 PuN
BSW 16 [ ] []3 NC
ENP 15 [ ] 4 LxN
FBP 14 [ ] aFn2a 5 LxN
GAINP 13 [ (BOTTOM VIEW) 6 VOUTN
N Z 2 o o ~
[=] zZ Z Z L w
Z Z o ; w o
[ x o
EF <> =

Typical Performance Characteristics

Vourr=5.0V, Vourn=-5.0V, loute=loutn
Cip, Cin=4X4.7 1 F, Lp, Ln=3.3 4 H (VLF5014S-3R3M2R0), SBDp, SBDn: CMS03
P-ch MOS: EMH1303, Rzp=7.5k Q, Czp=4.7nF, Rzn=130k Q, Czn=0.47nF

100

Vere="H" Vern="H"

: B
S
L g0
L
1
(o)
g 40
L
i T

20 T PWMPEM (Vyope=HY) |

PWM (Viyope="L")
0 \
0.1 1 10 100 1001

Output Current:ly rp, loyry (MA)

Dual Output Step-Up/Inverting DC/DC Converter

Input Voltage: 2.7V ~ 5.5V
(Absolute Max. Rating: 6.0V)
Output Current: 500mA @V|N=3.7V, Vourp=5.0V,

VOUTN='5-0V

Positive Output Voltage: 4.0V(" ~ 18.0V (¥1.5% @25°C)
Negative Output Voltage: -15.0V(? ~-4.0V (x1.5% @25°C)
Oscillation Frequency: 1.2MHz
Soft-Start Circuit Built-In: Step-Up DC/DC converter 2.5ms (TYP.)
Inverting DC/DC converter 2.2ms (TYP.)
Over Current Limit (Integral Latching)
Short Protection Latching
UVLO
Thermal Shutdown
Over Voltage Protection
Control Pin
Load Disconnect Pin
Phase Compensation Pin
Ceramic Capacitor Compatible
Operating Ambient Temperature: -40 ~ +85°C
Package: QFN-24
Environmentally Friendly: EU RoHS Compliant, Pb Free
N Vourpser=Vin+0.2V (Vouteser: Positive output voltage range)
(2 Viy Vournser+Ven<21.0V

(Ven : Forward voltage of SBDn, Voutnset : Nagative output voltage range)

Protection Circuits:

Functions:

Typical Application Circuit

Le SBDs

Voure

P-ch MOS| Cip

Cinsw

1|
[

Vourn

Cun

Ordering Information
XC95190DB®DB®-D
DESIGNATOR ITEM SYMBOL DESCRIPTION
10) UVLO Detect A UVLO Detect Voltage 2.2 V
Voltage UVLO Hysteresis width 0.2 V
Oscillation
) Frequency 12 1.2 MHz
Max.
@ Current Limit A 2.0A
. Package .
()1 X R ('2)
-0 (Order Unity | ZRG | QFN-24 (1,000pcs/Reel)

() The “-G” suffix denotes Halogen and Antimony free as well as being fully
EU RoHS compliant.

(2 The XC9519 reels are shipped in a moisture-proof packing.
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7. Multi Channel DC/DC Converters and Controller ICs

*GreenOperation-compatible

. XC9516 Series Triple Output Power Supply for TFT-LCD

Ko
FREE
General Description

The XC9516 series can offer three different power supplies to
TFT-LCD panels. These power supplies consist of a step-up
DC/DC converter for a source driver, positive and negative charge
pumps for a gate driver.

This IC has power-on sequences to keep inrush current as small
when output voltage rises. The step-up DC/DC output can be used
as power-on sequences with adding a P-channel FET as external
component. Also, the FET can shut down a path to the power input
line when CE pin is low.

Pin Configuration

[a =]
o % 2
5328 ¢
© ~ ® o 9o
- - - = &
DRV2 15 1 DRV1
VOUT 14 2 CP2sWB
SWB 13 3 FB1
CVL 12 4 CE
QFN-20
FB2 11 (BOTTOM VIEW) 5 FB
S o ©o ~ ©
oo Z2 O o
Z 0 £ z o
%] o
< @

Typical Performance Characteristics

@Efficiency vs. Output Current

XC9516 Efficiency VIN=VCE, VOUT=9.0V
FOSC=1MHz

Iep1=—1mA, Icp2=1mA

100 ‘ ‘
%0 Vin=5.5V
™ T~y
80 /
70
V|N=2.5V _
2 o VIN=3.3V
E o D
£ 7 VIN=4.0V
L]
g 40 / I
—25V
3 —3av [ ]
20 —a0vV —H
— 55V
i [ L]
0
1 10 100 1000

Tout[mA]

2.5V ~55V
(Absolute Max. Rating: 6.0V)
Max. Output Voltage Range: 19V (Step-up DC/DC)
Output Voltage Accuracy: +1.5%
Output Current: 500mA (Vin=5.0V, Vour=9.0V)
Oscillation Frequency: 300kHz ~ 1.2MHz (Adjustable)
External MOSFET Gate Signal Output:

N-Ch Open Drain
Switch Over-Current Protection: 1.3A
Soft-Start Time: Internally fixed

Input Voltage Range:

Protection: Over Voltage Protection
(Step-up DC/DC 21V)
Short Circuit Protection
(Step-up DC/DC)
Short Circuit Protection
(Positive and Negative Charge Pump)
Thermal Shutdown: 150°C
UVLO: 1.87V
Operating Ambient Temperature: -40°C ~ +85°C
Package: QFN-20

Environmentally Friendly:

EU RoHS Compliant, Pb Free

Typical Application Circuit

L1 D1(SD)

1

i

I %

| = ]

I XC9516 R8 lk oL
- SWB {[‘ T l

CP2SWB

vout

vouTt

DRV1 DRV2

AGND

e.g) Components List

Vour = 9.2V, VGL = -5.3V, VGH= 12V R1=2820kQ
CIN=47uF R2 =100 kQ
CL1,CL2=4.7uF R3 =390 kQ
C1,C2=0.01uF R4 =300 kQ
CVL,CD=0.1uF R5 =820 kQ
CDD=1uF R6 =75 kQ
CLcp1,CLep2 =1uF R8 =300 kQ
CFB = 22pF ROSC (R9) =130kQ
C5=0.01uF R10=51kQ
Ordering Information
XC95160DRRDB®-D
DESIGNATOR ITEM SYMBOL DESCRIPTON
@ UVLO Detect A Detect Voltage: 1.87V,
Voltage Hysteresis Width 0.44V
Over Voltage Over Voltage Detect Voltage:
@3 Limit 21 |21
@ Over Current A Over Current Detect Voltage:
Limit 1.3A
. Package

(D)) - B

B®-@ (Order unit) ZR-G QFN-20 (1,000pcs/Reel)

(") The “-G” suffix denotes Halogen and Antimony free as well as being fully
EU RoHS compliant.
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. XC9505 Series 2 channel Output Step-Down / Inverting DC/DC Controller IC

Halogen

RoHS|  [Animbny

==/ \FREE

General Description

XC9505 series are PWM controled, PWM/PFM automatic switching,
2 channel (step-down and inverting) DC/DC controller ICs. With
0.9V of standard voltage supply internal, and using externally
connected components, the output 1 voltage (step-down DC/DC
controller) can be set freely within a range of 0.9V to 6.0V. Since
the output 2 (inverting DC/DC controller) has a built-in 0.9V
reference voltage (+2.0%), negative voltage can be set with the
external components.

With a 180kHz frequency, the size of the external components can
be reduced. Switching frequencies of 300kHz and 500kHz
frequency are also available as custom designed products.

The control of the XC9505 series can be switched between PWM
control and PWM/PFM automatic switching control using external
signals. Control switches from PWM to PFM during light loads
when automatic switching is selected and the series is highly efficient
from light loads through to large output currents. Noise is easily
reduced with PWM control since the frequency is fixed.

The series gives freedom of control selection so that control suited to
the application can be selected. Soft-start time is internally set to
10ms (output1) which offers protection against rush currents and
voltage overshoot when the power is switched on.

Pin Configuration

1EXT1 EXT2 10 EXT210 1EXT1

2VDD GND 9 GND 9

| O
| O 2vop
FB2 8[] ] srB1
4PWM1 PWM2 7 j E
] O

PwM2 7 4 PWM1

Onnnn

|
|
3FB1 FB2 8]
|
|

5EN1 EN2 6

MSOP-10
(TOP VIEW)

5 EN1

EN2 6

USP-10
(BOTTOM VIEW)

Typical Performance Characteristics

@Efficiency vs. Output Current

XC9505B093A (300kHz,Vout1:3.3V,Vour2:-5.0V)
L1, L2=22 ¢t H{CDRH5D28), CL1, CL2=47 [ F(Tantalum)
SD1, SD2:MA2Q737, Tr1, Tr2:XP162A12A6P
100 —rrrrm—rrrmm
920 | PWM/PFM Switching Control
80 I

—
-

70 — T
60 T - 7
50 /11 j 3 ;;m:lvun : 3.3
40 IF By ”
30 |

20 F
L il

0.1 1 10 100 1000
Output Current 1,2:lout1,2 (mA)

Efficiency 1,2:EFFI1,2 (%)

2 ch. DC/DC Controller
Output 1: Step-Down DC/DC Controller
Output Voltage Range  : 0.9V ~ 6.0V
Externally Set (VFB=0.9V12.0%)
Output Current : 21000mA (VIN=5.0V, VouT=3.3V)
Soft-Start Internally Set-Up
Output 2: Inverting DC/DC Controller
Output Voltage Range  : -30.0V ~ 0.0V
Externally Set (VFB=0.9V%2.0%)
Output Current : 2-100mA (VIN=5.0V, VouT= - 3.3V)
Common
Operating Voltage Range: 2.0V ~ 10.0V
(Absolute Max. Rating: 12.0V)
Oscillation Frequency  : 180kHz, 300kHz, 500kHz
Low Quiescent Current: 50 u A (TYP.)
Stand-by Current : 3.0 u A (MAX.)
Operating Ambient Temperature: -40°C ~ +85°C
Packages : MSOP-10, USP-10
Environmentally Friendly: EU RoHS Compliant, Pb Free

Typical Application Circuit
<XC9505B092A Input: 2 cell, Vourt: 3.3V, Vour: - 5.0V
- R
DT 14 1.4
MA2Q737
$62pF =
¢
VPWM1 —>(] ;@
525;;2 VNET—3(Js NE1T  NE2 66T VNE2 R;ﬁz;
Ordering Information
XC95050@E®®-D
DESIGNATOR ITEM SYMBOL DESCRIPTION
Type of DC/DC .
@ Controller B Standard type (10 pin)
@3 Output Voltage 09 FB voltage 0.9V (£2.0%)
Oscillati 2 180kHz
@ FrSeCIqul]cc);n 3 300kHz (custom)
quency 5 | 500kHz (custom)
MSOP-10
©6-O Packages AR-G (1,000pcs/Reel)
(Order Unit) DR-G USP-10
(3,000pcs/Reel)

() The “-G” suffix denotes Halogen and Antimony free as well as being fully
EU RoHS compliant.

TOIREX 52

Buibeyoedq

2a/9a dn-deis 'eI 20/90 umog-deis 'zl T 9a0d 'LI oping uouoalesl

dwng abieyd 'sl 0a/0a umogzdn-deis 'vI

Joaua WbIpoRg @31 '9|

5
=
=
=
Q
=7
)
E
]
4
(=}
Q
(=}
(¢}

s1030919( abe}|oA '8



Buibeyoed I

K - 0a/0a
00/00 umoq-dais ZI 001w Ul-}Ing J0}onpu] 'lI 8pIny U°!133I95I

dwnd abieyd 'sl 00/00a umoggdn-deis 'vl 0a/0a dn-deis 'eI

Januq wbIpREg A3 '9I

R
=
=
=
(o]
3
2
E]
5
Of
=]
Q
o
(¢}

s10}0930Q abe}|OA ‘8

7. Multi Channel DC/DC Converters and Controller ICs

*GreenOperation-compatible

Halc
RoHS Antigony

=) \FREE

General Description

The XC9504 series are PWM control, PWM/PFM switching, 2
channel (step-up and inverting) DC/DC controller ICs.

With 0.9V of standard voltage supply internal, and using externally
connected components, the output 1 voltage (step-up DC/DC
controller) can be set freely within a range of 1.5V ~ 30V.  Since
output 2 (inverting DC/DC controller) has a built-in 0.9V reference
voltage (+2.0%), a negative voltage can be set with the external
components.

With a 180kHz frequency, the size of the external components can
be reduced. Switching frequencies of 300kHz are also available as
custom-designed products.

The control of the XC9504 series can be switched between PWM
control and PWM/PFM automatic switching control using external
signals. Control switches from PWM to PFM during light loads
when automatic switching is selected and the series is highly efficient
from light loads through to large output currents. Noise is easily
reduced with PWM control since the frequency is fixed.

The series gives freedom of control selection so that control suited to
the application can be selected.

Soft-start time is internally set to 10ms (output 1) which offers
protection against rush currents and voltage overshoot when the
power is switched on .

Pin Configuration

1EXTI  EXT2 10 EXT210 1EXT1

2VDD GND 9 GND 9 2 VDD

O

O

O 3rsi
4 PWM1 PWM2 7 E
O

PWM2 7 4 PWM1

OnnAnn

SEN1 EN2 6

H |
H m|
3FB1 FB2 8[] Fe2 8]
- |
- -

EN2 6 5 EN1

MSOP-10

(TOP VIEW) usp-10

(BOTTOM VIEW)

Typical Performance Characteristics

XC9504B092A

(180kHz, Output1=15V, output2=-7V)
L1=22 ¢t H (CR54), CL1=4.7 1t H (ceramic), SD1:MA2Q737, Tr1:XP151A12A2M
L2=47 ¢t H (CR54), CL2=4.7 1 H (ceramic), SD2:MA2Q737, Tr2:XP152A12C0OM

__ 156 66 _
e -
15.4 6.7
5 g

. -0. o
g 152 68 2
o 150 A\ 69 ¢
E _ VouT1 8
S 148 X 70 B
2 VouT2 2
3 146 xce5048092 | 71 3
5 ircuit bel =
B 144 seec_lrcw .GOW 72 O

0 5 10 15 20 25 30 35

Output Current1,2:louT1,2 (mA)

. XC9504 Series 2 channel Output Step-Up / Inverting DC/DC Controller IC

2ch. DC/DC Controller
Output 1: Step-Up DC/DC Controller
Output Voltage Range : 1.5V ~ 30.0V
Externally Set (VFB=0.9V+2.0%)
Output Current 1 220mA (VIN=3.3V,VouT=15V)
Soft-Start Internally Set-Up
Output 2: Inverting DC/DC Controller
Output Voltage Range : -30.0V ~ 0.0V
Externally Set (VFB=0.9V+2.0%)
Output Current 1 2-20mA (VIN=3.3V,VouT=-7.0V)
Common
Supply Voltage Range : 2.0V ~ 10.0V
(Absolute Max. Rating: 12.0V)
Low Quiescent Current: 60 4 A (TYP.)
Stand-by Current : 3.0 £ F(MAX.)
Oscillation Frequency : 180kHz, 300kHz, 500kHz
Operating Ambient Temperature: -40°C ~ +85°C
Packages : MSOP-10, USP-10

Environmentally Friendly: EU RoHS Compliant, Pb Free

Typical Application Circuit

<XC9504B092A Input: 3.3V, Output D: 15V, Output @: -7vV>

D1 L1:220H Tr2:Pch MOSFET D2
10UT1=~20mA MAZa735 D412F ViN=33v XP152A12C0 MA2Q735 10UT2=~20mA

o~ w —
N

Coo:1yF

Rl
ATOKOS

1EXTT  EXT2/ 10

2vDD GND 9

3FB1 FB2 8

aiTanr ' )
Ve —S]4Pumt Pun2 7 [t — Ve

RrB12
o= e —S s et NE2 6 [J—— Viez

A
Wy

Ordering Information

XC9504D2B@B®-D

DESIGNATOR ITEM SYMBOL DESCRIPTION
Type of DC/DC .
©) Controller B Standard type (10 pin)
(@) Output Voltage 09 FB voltage 0.9V (+2.0%)
Oscillation 2 180kHz
@ 3 300kHz (custom)
Frequency 5 500kHz (custom)
©6- Packages AR-G MSOP-10 (1,000pcs/Reel)
(Order Unit) DR-G USP-10 (3,00pcs/Reel)

) The “-G” suffix denotes Halogen and Antimony free as well as being fully
EU RoHS compliant.
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. XC9502 Series 2 channel Output Step-Up / Down DC/DC Controller IC i
RoHS| [Aninsny
<=/ \FREE
General Description m
ol
The XC9502 series are PWM controlled, PWM/PFM automatic 2ch DC/DC Controller :%
switching controlled, multi-functional, 2 channel step-up and down <Output 1: Step-Up DC/DC Controller> §
DC/DC controller ICs. With 0.9V of standard voltage supply Output Voltage Range: 1.5V ~ 30.0V 2
internal, and using externally connected components, the output 1 Externally Set (VF8=0.9V+2.0%) g

voltage (step-up DC/DC controller) can be set freely within a range of
1.5V to 30V. Since the output 2 (step-down DC/DC controller) has a
built-in 0.9V reference voltage (+2.0%), 0.9V to 6.0V can be set
using external components.

With a 180kHz frequency, the size of the external components can
be reduced. Switching frequencies of 300kHz & 500kHz are also
available as custom-designed products.

The control of the XC9502 series can be switched between PWM
control and PWM/PFM automatic switching control using external
signals. Control switches from PWM to PFM during light loads
when automatic switching is selected and the series is highly efficient
from light loads through to large output currents.

Noise is easily reduced with PWM control since the frequency is
fixed. The series gives freedom of control selection so that control
suited to the application can be selected. Soft-start time is internally
set to 10ms (Output 1) and offers protection against in-rush currents
when the power is switched. This also prevents voltage overshoot.

Pin Configuration

1EXT1 EXT2 10 1EXT1

EXT210

2VDD GND 9 GND 9

O ] |
O ] O
arst FB2 8] FB2 8[7
O 0 N
O 0 H

2 VDD

3 FB1

4PWM1 PWM2 7

PWM2 7 4 PWM1

OnnonMm

5EN1 EN2 6

EN2 6 5 EN1

MSOP-10

(TOP VIEW) USP-10
(BOTTOM VIEW)

Typical Performance Characteristics

XC9502B093A

(300kHz,VOUT1:3.3V,VouT2:1.8V)

L1=15 ¢ H, L2=22 4 H(CDRH5D28), CL1, CL2=47 1 F(Tantalum)
SD1, SD2:MA2Q737, Tr1:XP161A1355P, Tr2:XP162A12A6P

100 T

90 | PWM/PFM Switching Control L] L]
3 8 g A1 i i
~ 70 \‘V = m|
o 60 ] T, Wours - 3.3V
m 50 [ 7/, out2 : 1.8
< 40 ~
) 30 = N
z 20 = PWM Control
= 10 H ”tH | ViN=2.4V
o, R A

0.1 1 10 100 1000

Output Current 1:lout1 (mA)

Output Current: =300mA (VIN=1.8V,VouT=3.3V)

<Output 2: Step-Down DC/DC Controller>
Output Voltage Range: 0.9V ~ 6.0V
Externally Set (VFB=0.9V+2.0%)
Output Current : =1000mA (VIN=3.3V, VouT=1.8V)

<Common>
Supply Voltage Range: 2.0V ~ 10.0V
(Absolute Max. Rating: 12.0V)
Oscillation Frequency: 180kHz (£15%)
* 300kHz, 500kHz custom
Low Quiescent Current: 50 u A (TYP.)

Stand-by Current: 3.0u A (MAX.)
Soft-Start: 10ms

Operating Ambient Temperature: -40°C ~ +85°C
Packages: MSOP-10, USP-10

K - 20/0a
90/ umog-dais zI 0Jo1W Ul-}jing Jojonpuj '|,I

Environmentally Friendly: EU RoHS Compliant, Pb Free

Typical Application Circuit

<XC9502B092A Input : 2 cell, VOUT®D: 3.3V, VOUT@: 1.8V >

0a/9a dn-dais 'el

0 L1224k 12224H
MAZQ737 CDRH5D28 T2Peh MOSFET  ¢pusing
Mz P xereaizag RIS Vourz 1.8V

ar
4
Con 1. s
T2 NG MOSFET m\:"aw ATuF AMa20737
Cra1 XP161A1355P ~ _— Rpszy§

62pF B2pF- 220kQ

Vourt:3.3V

+

c EXT1 EXT2/ 10[

Cud? X2

Ordering Information

XC9502D@B@B®-D

DESIGNATOR ITEM SYMBOL DESCRIPTION

T f DC/D .
@ y%eo(;trolgr ¢ B Standard type (10 pin)

@® Output Voltage 09 FB voltage: 0.9V (+2.0%)
2 180kHz

dwng abieyd 'sl 0a/0a umogzdn-deis 'vI

Joaua WbIpoRg @31 '9|

@ l(__)rsec"lﬁtr']%” 3 | 300kHz (custom)
quency 5 | 500kHz (custom)
MSOP-10
©®-O Packages AR-G (1,000pcs/Reel)
(Order Unit) DR-G USP-10

(3,000pcs/Reel)

) The “-G” suffix denotes Halogen and Antimony free as well as being fully
EU RoHS compliant.
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B xc9501 Series

7. Multi Channel DC/DC Converters and Controller ICs [

*GreenOperation-compatible

Hal
RoHS Antiniony

=~/ \rrREE

General Description

The XC9501 series are PWM controlled, PWM/PFM automatic
switching controlled, multi-functional, dual step-up DC/DC converter
controller ICs.

With 0.9V (+2.0%) of standard voltage supply internal, and using
externally connected components, output voltage can be set freely
on both DC/DC controllers between 1.5V to 30.0V.

With a 180kHz frequency, the size of the external components can
be reduced. 100kHz, 300kHz and 500kHz switching frequencies
are also available as custom-designed products.

The control of the XC9501 series can be switched between PWM
control and PWM/PFM automatic switching control using external
signals. Control switches from PWM to PFM during light loads
when automatic switching is selected and the series is highly efficient
from light loads to large output currents. Noise is easily reduced
with PWM control since the switching frequency is fixed.

The XC9501 series provides the option of being able to select the
control suited to the application.

Soft-start time is internally set to 10ms which offers protection
against rush currents when the power is switched on and also
against voltage overshoot.

Pin Configuration

] 1exm EXT2 10 [] ext210[] [: 1EXT1
2vop GND 9] a9 O 2voo
[srer Fe2 8] B2 8] O sre1
4 Pwmt pPwM2 7] Pwmz 77 O 4 Pt
e e sl EN2 6] ] 5ent
MSOP-10
(TOP VIEW) USP-10

(BOTTOM VIEW)

Typical Performance Characteristics _

@Efficiency vs. Output Current

XC9501B092A (180kHz,3.3V)
L1=22 4 H(CDRH5D28), CL1=47 4 F(Tantalum)

100 I ISPjiM{-\IIZQ737 Tr1: XP161A1355P

o k PWM/PFM Switching Control -
g 80 —EHRRE= T B
< M AL H iR
= 70 & L 4
w vd ;| H
h 60 a4 7

> VIN=1.8V

- 50 —
"y 7 BN Ll 2.4V
% “0 f PAM Cortra
g s onire
5 20

10 Ll

0

0.1 1 10 100 1000

Qutput Current 1 lout1 (mA)

2 Channel Output Step-Up DC/DC Controller IC

0.9V ~ 10.0V

(Absolute Max. Rating: 12.0V)
Power Supply Voltage Range: 2.0V ~ 10.0V

Output Voltage Range: 1.5V ~ 30.0V

Switching Frequency: 100kHz, 180kHz, 300kHz, 500kHz
Output Current: 200mA (VIN=1.8V, VouT=3.3V)
Low Quiescent Current: 50 u A (TYP.)

Input Voltage Range:

Stand-by Current: 3.0u A (MAX.)
Soft-start: 20ms (MAX.)
Operating Ambient Temperature: -40°C ~ +85°C
Packages: MSOP-10

USP-10

Environmentally Friendly: EU RoHS Compliant, Pb Free

Typical Application Circuit

<XC9501B092A Input: 2 cells, Output (D: 3.3V, Output @: 5.0V>

Vour=3.3V SD1 L1:22pH L2:22ptH sD2
louts=~200mA MA2Q737 CDRH5D28 CDRH5D28 :MA2Q737
d

X Tri:Noh MOSFET _, 3\‘//‘:3 ZVD Cn Tr2:Nch MOSFET <
XP161A1355P T = 4TkF XP161A1355P
B

Craz Resz
FB1 160pF- 82kQ
“62pF 1EXT1 EXT210
2 Voo GND 9 ﬁT *
1 3 FB1 FB2 8 474 G

I
=

[

—

-

Vewnt —>(]4 PWM1 PWM2 7 [K—t— Ve
Ven —>[]5 EN1 EN2 6 [ K—

Vourz=5.0V
lourz=~100mA

Rrez2

[ Ve 18kQ

Ordering Information

XC9501D@B@E®-D

DESIGNATOR ITEM SYMBOL DESCRIPTION
@ Ty%eogirglgPC B Standard (10 pin)
@® Output Voltage 09 FB voltage: 0.9V (+2.0%)
1 100kHz (custom)
@ Oscillation 2 180kHz
Frequency 3 300kHz (custom)
5 500kHz (custom)
MSOP-10
©6-O"" Packages AR-G (1,000pcs/Reel)
(Order Unit) DR-G USP-10
(3,000pcs/Reel)

" The “-G” suffix denotes Halogen and Antimony free as well as being fully
EU RoHS compliant.
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8. Voltage Detectors

. XC6136 Series Ultra Low Power (88nA) Voltage Detector

Hal
RoHS \ [ Aniimbny

-~) \;ze. Preliminary

General Description

The XC6136 series is ultra-low power voltage detector with high accuracy detection, manufactured using CMOS process and laser trimming tech-

nologies.

The device is available in both CMOS and N-channel open drain output configurations. Also detect logic is available in both RESETB (Active Low)

and RESET (Active High).

Ultra-small low height package USPQ-4B05 and standard packages SSOT-24 and SOT-25 which are ideally suited for small design of portable de-

vices and high densely mounting applications.
UVLO circuit is implemented in order to suppress the floating of RESETB pin (undefined operation) when Vy voltage is lower than the minimum

operating voltage.

: 91nA TYP(@detect, VDF=1 2V, V|N=1 1V)

Ultra-Low Power

: 88nA TYP.(@release, Vor=1.2V, Viy=1.32V)

High Accuracy

: $0.8% (Vpr=3.0V, Ta=25%C)

Pin Configuration

Buibeyoed I

aping uouaalasl

RESETB
/RESET NC NC

. 2a/0a
0a/0a umog-deis zI 0Jo1W Ul-jIng 10}oNpU| 'LI

+1.0% (3.1V=Vpf, Ta=25°C) Vss Vin
: 22.5% (Vpr=3.0V, Ta=-40°C~105°C) 3 4 El
+2.7% (3.1V=Vpr, Ta=-40°C~105°C) L7 N
Temperature Characteristics : +50ppm/°C (TYP.)
Hysteresis Width : TYPE:A/C Vpex5.0% (TYP.)
TYPE:B/D 2mV~28mV (TYP.) mN
Detect Voltage Range 1 1.2V~5.0V (0.1Vstep) 2 1 —
Operating Voltage Range : 1.1V~6.0V NC RESETB E} @
Output Type : CMOS /RESET NC Vss RESETB v
A IN SS
Nch open drain /RESET
Output Logic ' RESET(rntua o)) USPQ-4B05 SSOT-24 SOT-25 3
Undefined Operation Protection : Output Pin Voltage 0.38V (BOTTOM VIEW)  (TOP VIEW) (TOP VIEW) i
(CMOS Output only) (MAX : Ta=-40°C~+105°C) =
@Power supply Input pin Voltage < S
operating voltage(MIN.) o
Packages : USPQ-4B05,SSOT-24,SOT-25
Environment Friendly : EU RoHS Compliant, Pb Free
_
[/}
3
(=
Typical Application Circuit Typical Performance Characteristics g
H
XC6136C12A 2
1000 §
XC6136 Series Rout” Vi E Zx -
8 700 2
RESETB v = g
Vin ?FESSEE? RESET — o 600 p)
INPUT g S E
v @ 400 Vin=1.1V
g | processor 3 300 V=132V
Zm —_—
Vss Vss 100 wereeTr [
. °
-50 -25 0 25 50 75 100 125 g
Ta (°C) =
E
o
Ordering Information 3
XC613600@R@E®-D ||
DESIGNATOR ITEM SYMBOL DESCRIPTION E
) ) C CMOS output =
@ Output Configuration N Nch open drain output :’;’
36 Detect Voltage 12~50 eg. 1.2V > @=1, ®=2 3
A Reset Active Low / Hysteresis 5.0%(TYP.) o
@ Tvpe B Reset Active Low / Hysteresis 0.1%(TYP.) 8
P C Reset Active High / Hysteresis 5.0%(TYP.) 3
D Reset Active High / Hysteresis 0.1%(TYP.)
9R-G USPQ-4B05_(5,000pcs/Reel)
G- Packages (Order Unit) NR-G SSOT-24 (3,000pcs/Reel)
MR-G SOT-25 (3,000pcs/Reel) Cu Wire

(") The “-G” suffix denotes Halogen and Antimony free as well as being fully RoHS compliant.

2
3
o
-
o
Q
o©
(=
]
o
®
o
2
o
=
»

TOIREX 56



Buibeyoed I

00/00a umoq-dais 'ZI oso1w urIng ‘o?gg‘ﬂ 'lI 8pIny u0!1=’°I°SI

0a/0a dn-deis 'eI

dwnd abieyd 'sl 00/0a umoggdn-deis 'vl

00/0a 13uueyd BN 'LI Januq wbIpREg A3 '9I

62
s
=
&
Q
®
o
]
o
@
Q
1}
o
=
)

8. Voltage Detectors

. XC6135 Series Ultra Low Power (44nA) Voltage Detector with Separated Sense Pin

Halogen
Antiriony

o
FREE

General Description

The XC6135 series is ultra-low power voltage detector with high accuracy detection, manufactured using CMOS process and laser trimming tech-

nologies.

Since the sense pin is separated from the power supply pin, it allows the IC to monitor the other power supply.

The XC6135 can maintain the state of detection even when voltage of the monitored power supply drops to OV.
Sense Pin is also suited for detecting low voltages starting from 0.5V.
Ultra-small low height package USPQ-4B05 and standard packages SSOT-24 and SOT-25 which are ideally suited for small design of portable de-
vices and high densely mounting applications.
UVLO circuit is implemented in order to suppress the floating of RESETB pin (undefined operation) when V|y voltage is lower than the minimum

operation voltage.

Ultra-Low Power

High Accuracy

Temperature Characteristics

Hysteresis Width

Detect Voltage Range
Operating Voltage Range

Output Type
Output Logic

Undefined Operation

Protection

(CMOS Output only)

Packages

Environment Friendly

Typical Application Circuit

: 53nA TYP.(@detection, Vin=1.1V)

: 44nATYP.(@released, Vin=1.1V)

1 +10mV (0.5=Vpr=1.1V, Ta=25°C)
+0.8% (1.2=Vpr=3.0V, Ta=25°C)
11.0% (3.1V=Vpe=5.0V, Ta=25°C)

: #30mV (0.5=Vpr=1.1V, Ta=-40°C~
+105°C)
+2.5% (1.2=Vpe=3.0V, Ta=-40°C~
+105°C)
+2.7% (3.1V = Vpe = 5.0V, Ta=-40 C ~
+105°C)

: £50ppm/°C (TYP.)

: TYPE:A/C Vpex5.0% (TYP.)
TYPE:B/D 2mV~28mV (TYP.)

: 0.5V~5.0V (0.1Vstep)

1 1.1V~6.0V

: CMOS
Nch open drain

: RESETB(Active Low)

RESET(Active High)

: Output pin Voltage 0.38V
(MAX : Ta=-40°C~+105°C)
@Power supply Input pin Voltage <
Minimum operation Voltage

: USPQ-4B05,SS0OT-24,SOT-25

: EU RoHS Compliant, Pb Free

Power supply for IC

(1.1~6.

|

ov)

100kQ "

Monitoring
Power
Line

VIN

Vsen

XC6135NxxxxR-G

Vss

RESETB

(*1) Unused for the CMOS output products

Ordering Information

Pin Configuration

RESETB
/RESET

4

NC

Vsen

Vsen

2 1 ] 2]
Ve RESETB Vi Voo
/RESET RESETB Vss
/RESET
USPQ-4B05 SSOT-24 SOT-25
(BOTTOM VIEW) (TOP VIEW) (TOP VIEW)

Typical Performance Characteristics

XC6135C05A

1000

900
800
700
600
500
400
300
200
100

Quiescent Current [nA]

—105°C
—25°C
—-40°C

XC613502@B®-D
DESIGNATOR ITEM SYMBOL DESCRIPTION
) . C CMOS output
@ Output Configuration N Noh open grain output
[@6) Detect Voltage 05~50 e.g. 0.5V — =0, @=5
A Reset Active Low / Hysteresis 5.0%(TYP.)
@ Type B Reset Active Low / Hysteresis 0.1%(TYP.)
C Reset Active High / Hysteresis 5.0%(TYP.)
D Reset Active High / Hysteresis 0.1%(TYP.)
9R-G USPQ-4B05 (5,000pcs/Reel)
6®-@ Packages (Order Unit) NR-G SSOT-24 (3,000pcs/Reel)
MR-G SOT-25 (3,000pcs/Reel) Cu Wire

(") The “-G” suffix denotes Halogen and Antimony free as well as being fully RoHS compliant.
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Delay Capacitor Adjustable Voltage Detectors with Sense Pin Isolation g
o\ [l and Hysteresis External Adjustment
=~/ \FReE
ol

The XC6134 series are ultra-small delay capacitor adjustable type Operating Ambient Temperature: ~ -40°C~+125°C 3
voltage detectors that have high accuracy and sense pin isolation. Operating Voltage Rang: 1A6l)VT61:-O\h//| Rating: 7.0V g
High accuracy and a low supply current are achieved by means of a Detect Voltage Range: 88\7?5%\/ ax. Rating: 7.0V) )
C_MOS process, a highly accurate reference power supply, and laser Detect Voltage Accura.cy: +£18mV (Vor<1.5V) g
trimming technology. (Ta=25°C) *+1.2% (1.5V=Vor=3.0V)
The sense pin is isolated from the power input pin to enable moni- +1.5% (3.1V=Vpr=5.0V)
toring of the voltage of another power supply. Output can be main- Detect Voltage Accuracy: +36mv (VDF<< 1-5VL
tained in the detection state even if the voltage of the power supply (Ta=-40~125°C) f%goﬁ E;%jx“jgga
that. is mpnitored drops to OV. The sense pin is also suitable for de- Temperature Characteristics: ;sbppm/‘;c EYPD_F)z '
tecting high voltages, and the detection and release voltage can be Hysteresis Width: Vorx0.1% (TYP.)
set as desired using external resistors. An internal delay circuit is Adjustable Pin for Hysteresis Width: Yes
also provided. By connecting a capacitor to the Cd/MRB pin, any re- Low Supply Current: 128 uA(TYP)
lease delay time and detect delay time can be set, and the pin can Vin=1.6V (At detection)

1.654 A (TYP)

also be used as a manual reset pin. The HYS external adjustment pin Vin=6.0V(At release)
can be used to establish a sufficient hysteresis width. Manual Reset Function: Yes
Output Type: CMOS or Nch open drain
Output Logic: H level or L level at detection
Delay Capacitance Pin: Release delay / detection delay can
be set in 5 time ratio options
Packages: USP-6C,SOT-26
Environmentally Friendly: EU RoHS compliant, Pb free

. 20/0a
0a/0a umog-deis zI 0Jo1W Ul-jIng 10}oNpU| 'LI

Pin Configuration

@Type A/B/C/DIL @Type E/F/H/KIM [ |
Cd/IMRB  Vss Vsen Cd/MRB  Vss Vsen [
(]
Ve 6] [] 1 nvs [¢] Ve 6 ] [] 11w 2
°
Vss 5[] ] 2 ReseT Vss 5[] [ 2 resetB §
CdMRB 4 [] ] 3 va CdMRB 4 [] ] 3 vn o
Gl
Vin  RESET HYS Vin  RESETB HYS
SOT-26 USP-6C SOT-26 USP-6C —
(TOP VIEW) (BOTTOM VIEW) (TOP VIEW) (BOTTOM VIEW) &
@
(]
Typical Application Circuit Typical Performance Characteristics ’é
3
Vi=3.3V, Veey=0V—6V—0V g
+B Voo R1=330kQ 2
I XC6134C10B s
“E [ T[] E
—V\V\———— Hys Rpull) . &
g I I I —
Vsen = N R3=0Q (%
RESET z 30 Q
R2 § RESETB "2 A A [ A S R N R SR Bttt R3=330kQ H
£ 25 H a
Cd/MRB © == R3=110kQ )
RESET, & cd £ 20 g
GND swd ? T Vss g A 1 3
O l RN T
7 E ! .
(*1.Unused for the CMOS output products) 1.0 1 ; ;
Battery (+B) voltage monitoring: Detects high voltage by R1/R2 05
resistance dividing.
A hysteresis width can be added as desired by connecting R3 %00 o5 1o 15 20 25 30 35 40 45 50 55 00

between the VSEN and HYS pins

Ve pin Voltage : Vey(V)
Ordering Information
XC6134DQDEO®-D

DESIGNATOR ITEM SYMBOL DESCRIPTION
. . C CMOS output
@ Output Configuration N Nch open drain output
[@6) Detect Voltage 08~50 e.g. 1.0V — @=1, @=0
@ Type A~M Refer to [Selection Guide]
- . MR-G SOT-26 (3,000pcs/Reel)
(1)
66-@ Packages (Order Unit) ER-G USP-6C (3,000pcs/Reel)

) The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.
eSelection Guide

0a/0a 13uueyd BN 'LI Janu@ bR A3 '9I

TYPE RESET/RESETB OUTPUT DELAY (Rp:Rn) HYSTERESIS
A Active High(2) 1.0 144kQ:0Q 0.1%(TYP.)
B 7 1:0.125 144kQ: 18kQ 1 ®
C 7 11 144kQ: 144kQ 1 s
D 7 2:1 288kQ0: 144kQ 1 g
L 7 0.076:1 11kQ: 144kQ D )
E Active Low(2 1.0 144kQ:0Q 1 o
F 7 1:0.125 144kQ: 18kQ 1 g
H B 11 144kQ: 144kQ 1 g
K 7 2:1 288kQ: 144kQ 1 @
M 7 0.076 : 1 11kQ : 144kQ 1

(2) 7 Active High” is H level when detection occurs, and “Active Low” is L level when detection occurs.
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8. Voltage Detectors

. XC61 33 Se"es Capacitor Delay Type Voltage Detectors with Sense Pin Isolation

e
FREE

The XC6133 series are ultra-small delay capacitor adjustable type Operating Ambient Temperature: -40°C~+125°C

voltage detectors that have high accuracy and sense pin isolation. Operating Voltage Range: 1/:\?)\’“"6{0}\//' Rating: 7.0V
High accuracy and a low supply current are achieved by means of a Detect Voltage Range (1 oy et )
CMQS process, a highly accurate reference power supply, and laser Detect Voltage Accuracy: +18mV (Vor<1.5V)
trimming technology. (Ta=25°C) +1.2% (1.5V=Vpr=3.0V)
The sense pin is isolated from the power input pin to enable moni- +1.5% (3.1V=Vpr=5.0V)
toring of the voltage of another power supply. Output can be main- Detect Voltage Accuracy: +36mV (Vor<1.5V)

. . . . (Ta=-40~125°C) +2.7% (1.5V=Vpr=3.0V)
tained in the detection state even if the voltage of the power supply +3.0% (3.1V=Vor <5.0V)
thatl is mpnitored drops to OV. The sense pin is also suitable for de- Temperature Characteristics: +50ppm/°C ﬁ'YP.)_
tecting high voltages, and the detection and release voltage can be Hysteresis Width: Vor X 5.0% (TYP.)
set as desired using external resistors. Low Supply Current: 1.28 4 A(TYP)

An internal delay circuit is also provided. By connecting a capacitor to Vin=1.6V (At detection)
the Cd/MRB pin, any release delay time and detect delay time can be JIIGSél(ﬁ/(KF:e)zlease)
set, and the pin can also be used as a manual reset pin. Manual Reset Function: Y::s '
Output Type: CMOS or Nch open drain
Output Logic: H level or L level at detection
Delay Capacitance Pin: Release delay / detection delay can be
set in 5 time ratio options
Packages: USP-6C,SOT-26
Environmentally Friendly: EU RoHS compliant, Pb free
Pin Configuration
@®Type A/B/C/D/L @ Type E/F/H/KIM
CdIMRB  Vss Vsen Cd/IMRB  Vss Vsen
wop [ 0 o] [ [ wop [ |0
Vss 5[] [ 2 rReseT Vss 5[] ] 2 ReseTB
CdMRB 4 3V, = CdMRB 4 [] ] 3 vw
- g
Vi RESET NC Vin  RESETB NC
SOT-26 USP-6C SOT-26
(TOP VIEW) (BOTTOM VIEW) (TOP VIEW) BOTTOM VIEW

Typical Application Circuit Typical Performance Characteristics

VIN=3.3V, VSEN=09V—1.1V

V Cd=0.1 1t F, Rp=288k Q (tDR=20:
X2 XC6133G10DMR-G HEFe (tDR=20ms)

VDD1 210
-T 208
V VDD . 206
IN 2
VR orDCDC < . x 204
_ Vsen < Rpul™ WP g =
RESET £ —
$-cdmrB  RESET P RESETB Pl
RESETB 8 108
RESET ! INPUT s
Vss s e
I T 194
T 19.2
19.0
. -50 -25 0 25 50 75 100 125 150
(*1.Unused for the CMOS output products)
Ambient Temperature : Ta (°C)
Ordering Information
XC61330D2DO®-D
DESIGNATOR ITEM SYMBOL DESCRIPTION
) ) C CMOS output
@ Output Configuration N Nch open drain oulpul
[@6) Detect Voltage 10~50 e.g. 1.0V — @=1, @=0
@ Type A~M Refer to [Selection Guide]
. . MR-G SOT-26 (3,000pcs/Reel)
—(F)*1)
@ Packages (Order Unit) ER-G USP-6C (3,000pcs/Reel)
) The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.
eSelection Guide
TYPE RESET/RESETB OUTPUT DELAY (Rp:Rn) HYSTERESIS
A Active High(2) 1.0 144kQ:0Q 5.0%(TYP.)
B 1 1:0.125 144kQ - 18kQ 1
C 1 11 144kQ - 144kQ 1
D 1 2:1 288kQ: 144kQ 1
L 1 0.076:1 11kQ: 144kQ 1
E Active Low(2) 1.0 144kQ:0Q 1
F 1 1:0.125 144kQ:18kQ 1
H 1 1:1 144kQ - 144kQ 1
K 1 2:1 288kQ: 144kQ 1
M 1 0.076 : 1 11kQ : 144kQ 1

(2 ”Active High” is H level when detection occurs, and “Active Low” is L level when detection occurs.
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General Description

The XC6132 series are ultra-small delay capacitor adjustable type
voltage detectors that have high accuracy and sense pin isolation.
High accuracy and a low supply current are achieved by means of a
CMOS process, a highly accurate reference power supply, and laser
trimming technology.

Delay Capacitor Adjustable, Sense Pin Isolation, Surge Voltage
Protection and Hysteresis Rxternal Adjustment

Operating Ambient Temperature: -40°C~+125°C

Operating voltage range:

Detect voltage range:
Detect voltage accuracy:
(Ta=25°C)

Detect voltage accuracy:

1.6V~6.0V

(Absolute Max. Rating: 7.0V)
0.8V~2.0V
+18mV(Vor<1.5V)
+1.2%(1.5V=Vpr=2.0V)
+36mV(Vor<1.5V)

Buibeyoed I

aping uouaalasl

The sense pin is isolated from the power input pin to enable moni-
toring of the voltage of another power supply. Output can be main-
tained in the detection state even if the voltage of the power supply
that is monitored drops to 0V. The sense pin is also suitable for de-
tecting high voltages, and the detection and release voltage can be
set as desired using external resistors. An internal surge voltage
protection circuit and an internal delay circuit are also provided.

By connecting a capacitor to the Cd/MRB pin, any release delay time
and detect delay time can be set and the pin can also be used as a
manual reset pin.

The HYS external adjustment pin can be used to establish a suffi-
cient hysteresis width.

(Ta=-40~125°C) +2.7%(1.5V=Vpr=2.0V)

Temperature Characteristics: +50ppm/°C(TYP.)

Hysteresis width: Vor X 0.1%(TYP.)

Adjustable Pin for Hysteresis Width: Yes

Low supply current: 1.28 u A(TYP.)

Vin=1.6V(At detection)

1.65u A(TYP.)

Vin=6.0V(At release)

Yes

CMOS or N-ch open drain

H level or L level at detection

Release delay / detection delay can be set
in 5 time ratio options

Includes a surge voltage protection function
Packages: USP-6C,SOT-26

Environmentally Friendly: EU RoHS compliant, Pb free

Pin Configuration

Manual reset function:
Output type:
Output logic:
Delay capacitance pin:

Sense pin:

. 20/0a
0a/0a umog-deis zI 0Jo1W Ul-jIng 10}oNpU| 'LI

@A/B/C/DIL type @E/F/H/K/M type
CAMRB Ves Ve CAMRB Vs Ve -
5 4 5 4
Veor 6 [ [] 1 nvs [e] Vsev 6 [] [] 1 ws g
Ves 5 [ ] 2 reser Ves 5[ [ 2 ReseTB 5
o
= CdMRB 4 [] ] 3 v CdMRB 4 [] 13 va
i g
Ve RESET HYS Vi RESETB HYS
SOT-26 USP-6C SOT-26 USP-6C
(TOP VIEW) (BOTTOM VIEW) (TOP VIEW) (BOTTOM VIEW)
?
Typical Application Circuit Typical Performance Characteristics 3
5
+B Voo VIN=33V 2
O VSEN=0V—10V—0V S
I XC6132C10E R2=100k 2, R3=330k R =
R3 40 £
Rl —\W\ ws §
(0 35
Rpul —— =t g
Vem S 30 1 !
% \ 1 —
RESET 2 5 . 1 o
RESETB ] Q
R2 § S| E L (Y N |? 2
CdMRB 2 'l V! - a
RESE‘ag cd Vee R 2 i g
GND sw T T ° 10 1 : §
O ! \ Gl
L 05 ' |
(*1.Unused for the CMOS output products) 00 1 !
Battery (+B) voltage monitoring: Detects high voltage via R1/R2 resistance division. ° ! ? s ¢ s s ! ¢ &
A hysteresis width can be added as desired by connecting R3 between the Vsen Voltage Sense : Vee(V)
and HYS pins [= = oPeN = = = Rri=3s0k@ R1=560k2|

Ordering Information

XC61320@R@B®-@

DESIGNATOR ITEM SYMBOL DESCRIPTION
N . C CMOS output

0] Output Configuration N N-ch open drain output
[@C) Detect Voltage 08~20 e.g. 1.0V > @=1, ®=0
@ Type A~M Refer to Selection Guide
. . MR-G SOT-26 (3,000pcs/Reel)

)N

66D Packages (Order Unit) ERG USP-6C (3,000pcs/Reel)

(") The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.
eSelection Guide

0a/0a 13uueyd BN 'LI Janu@ bR A3 '9I

TYPE RESET/RESETB OUTPUT DELAY(Rp:Rn) HYSTERESIS
A Active High(2) 1.0 144kQ:0Q 0.1%(TYP.)
B T 1:0.125 144kQ:18kQ 1
C 1 11 144kQ: 144kQ 1
D T 2:1 288kQ: 144kQ 1 ®
L T 0.076:1 11kQ: 144kQ 1 s
E Active Low(2) 1:0 144kQ:0Q 1 g
F 1 1:0.125 144kQ: 18kQ 1 J
H T 11 144kQ: 144kQ 1 g
K T 2:1 288kQ: 144kQ 1 8
M T 0.076:1 11kQ: 144kQ 1 ]

(2)”Active High” is H level when detection occurs, and “Active Low” is L level when detection occurs.
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8. Voltage Detectors

-

3

3 .

Q . . .

a . XCG1 30/ XC61 31 Se”es Watchdog Timeout Period Externally Adjustable Voltage Detector

fione (Operating Ambient Temperature: -40°C~+125°C)
el
FREE

I

§ The XC6130/XC6131 series is voltage detector with watchdog func- Operating Voltage Range: 1.5V~6.0V

2 tion. (Absolute Max. Rating: 7.0V)

2 Arelease delay time and watchdog timeout period can be adjusted Detect Voltage: 1.6V~5.0V (+£1.0%:S0T-26, £1.5%
= by one external capacitor. - : DFN10515-6A)

®  The series is used for monitoring of microprocessor. When the Hysteresis Width : Vorx5%

Low Quiescent Current: 8.1uA Detected
9.8 A Released
2514 A Released (EN=L)
Functions: Manual Reset (XC6130)
Watchdog ON/OFF Function (XC6131)

power supply voltage reaches voltage or the pulse from Low to High
is not input into a watchdog pin within watchdog timeout period, Low
signal outputs from RESETB pin.

The XC6130 has manual reset function. When the manual reset pin

goes low, low level signal outputs from RESETB pin and reset can be Watchdog Timeout Period : 100ms (Cd=0.1 4 F)

asserted at any time. Release Delay Time : . 100ms Cd=0.1 F) (Power-on State
The XC6131 has ON/OFF control of the watchdog function. By set- Y ) 10ms (C(:d=0.1. u‘,‘:) zA(ﬂer Watchdog Timeoat)
ting the EN pin to low level, the watchdog function can be OFF while Operating Ambient Temperature: -40°C ~ +125°C

the voltage detector remains operation. Since the EN pin internally Package: SOT-26, DFN1515-6A

pulled up, the ICs can be used with there pins left open for not use. Environmentally Friendly: EU RoHS Compliant, Pb Free

Pin Configuration Typical Performance Characteristics

Cd=0.01  F, WD=RESETB=OPEN, Ta=25°C

” - 00/00
9a/0@ umog-deis zI 0421w ul-jIng 10}oNpuj 'LI

Cd Vss RESETB Cd Vss RESETB XC6131A301MR-G
5] EL Al EN=VSS(WD Function OFF)
E EL E EN=VIN (WD Function ON)
Ve 6 [ o 1 wo vwe 6 | g 1 wo 14
MB 5 [ O 2 Ves ENENB 5 [ o 2 Ves
RESETB 4 [ o 3 cd RESETB 4 [ o 3 cd 12 —— WD Function ON ‘
< —— WD Function OFF
3] [ E] G St
WD MRB V EN i %
— " e Y 2 —_— 4]
:_u_: SOT-26 DFN1515-6A SOT-26 DFN1515-6A % 8 /
8 (TOP VIEW) (BOTTOM VIEW) (TOP VIEW) (BOTTOM VIEW) E R
: [¢)
c . .
'g XC6130 Series XC6131 Series TE . /
g ]
o 2 /
0
0 1 2 3 4 5 6

Input Voltage:VIN(V)

Typical Application Circuits

I

.h

@

_8

£

5 XC6130 Series XC6131 Series

<]

H VIN VIN

- |

§ VIN Rpull VIN Rpull

o RESETB

-g RESETB INPUT RESETB R[EE»EI‘I'B

= WRB EN/ENB

e (E < -

b |:| cd Wo| o cd WD |« )

5 vss vss

E RESET

_——

o

m

=l Ordering Information

D

[z}

z XC6130D2R@DB®-D With MRB Pin (Manual Reset)

= DESIGNATOR ITEM SYMBOL DESCRIPTION

g @ Type A MRB pin With pull-up resistor

2 [@©)] Detect Voltage 16~50 e.g. 1.6V = @=1, @=6

@ Detect Accuracy 1 +1.0% (SOT-26)

& A +1.5% (DFN1515-6A)

E ®®-@ M Package (Order Unit) MR-G SOT-26 (3000pcs/Reel) (2

o 6R-G DFN1515-6A (5,000pcs/Reel)

=

5 (Y The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.

& (2 The SOT-26 reels are shipped in a moisture-proof packing.

§ XC613102@DB®-D With EN pin (Watchdog Disable)

o DESIGNATOR ITEM SYMBOL DESCRIPTION
A EN pin With pull-up resistor

2 @ Type B ENB pin With pull-down resistor

% [@©)] Detect Voltage 16~50 e.g. 1.6V = @=1, @=6

Q @ Detect Accuracy 1 +1.0%

I~ A +1.5% (DFN1515-6A)

g ®®-@ ™M Package (Order Unit) MR-G SOT-26 (3000pcs/Reel) (2

% 6R-G DFN1515-6A (5,000pcs/Reel)

) The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.
(2 The SOT-26 reels are shipped in a moisture-proof packing.
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Bl xc6129 Series

:
FREE
General Description

XC6129 series is an ultra small highly accurate voltage detector with external
capacitor type delay function.

The device includes a highly accurate reference voltage source, manufactured
using CMOS process and laser trimming technology, it maintains low power
consumption and high accuracy. The device includes the built-in delay circuit.
A release delay time or detect delay time can be set freely by connecting an
external delay capacitor to Cd pin.

Voltage Detector with Delay Time Adjustable

+0.8%

+50ppm/°C (TYP.)

Vor X 5% (TYP.)

0.42 1 ATYP. (at Detect Vin=2.7V)
0.58 4 ATYP. (at Release Vin=2.7V)
1.5V~5.5V (0.1V increments)
1.3V~6.0V

High Accuracy:
Temperature Characteristic:
Hysteresis Width:
Quiescent Current :

Detect Voltage Range:
Input Voltage Range:

Buibeyoed I

aping uouaalasl

(Absolute Max. Rating: 6.5V)

CMOS or N-channel Open Drain
Active High or Active Low (at Detect)
13.9ms (Cd=0.01 ¢ F, Re=2M Q)
17.9ms (Cd=0.01 ¢ F, Rn=2M Q)

Cd Pin “Low” makes Vour “Low”
-40°C~+85°C

USPN-4, SSOT-24, USPQ-4B05

EU RoHS Compliant, Pb Free

There are two kinds of the output configuration for the XC6129 such as CMOS
or N-channel open drain. The series has a function to prevent an indefinite
operation. Therefore, when the input pin voltage is under minimum operating
voltage,

the function controls an output pin voltage in the indefinite operation less than
0.4V (MAX.). Also, the series allows a choice of an output logic when detec-
tion; therefore, it is suitable for various electric devices using Microcontrollers.
Ultra small package USPN-4, SSOT-24 (standard) and USPQ-4B05 are ideally
suited for small design of portable devices and high densely mounting applica-

Output Configuration:

Output Logic:

Release Delay Time:

Detect Delay Time:

Manual Reset Function:
Operating Ambient Temperature:
Packages:

Environmentally Friendly:

. 20/0a
0a/0a umog-deis zI 0Jo1W Ul-jIng 10}oNpU| 'LI

tions.
Pin Configuration Typical Performance Characteristics
RESETB Vss VN 5 0 [ —Release Defay Time
RESET Cd/MRB Ls/ \4_| £ —— Detect Delay Time i i i i 1
4] RESETB £ 1000 | | . Z
V 1 L ¥ ¥ ¥ = =
wa | () FESET
S o0
Vss 3] [_J| 2 Cd/MRB N /I §
2 1 * =
Cd/MRB RESETB 5 " s
Vin Vss RESET 2 3
(=
USPN-4 USPQ-4B05 ! =
SSOT-24 0.01 0.1 1 o
BOTTOM VIEW,
(TOP VIEW) ( ) (BOTTOM VIEW) b g
o
Typical Application Circuit
—_——
‘ upP VeuLL ‘ s ;
Vee Vee )
XC6129C Series XC6129N Series ReuL s
Va  RESETB | RESETB/RESET Vo  RESETBL__{  IRESETB/RESET §
RESET INPUT RESET INPUT B
o
TCd/MRB TGd/MRB §
T + Vss Vss T + Vss Vss [
cd Cd %
<
o
g
Ordering Information 3
XC6129020DB®-D
DESIGNATOR ITEM SYMBOL DESCRIPTION
. : C CMOS output ==
@ Output Configuration N Nch open drain output =
[@C) Detect Voltage 15~55 e.g. 1.8V - @=1,3=8 =
A 8
B =
5 g
D e
@ Type E Refer to [Selection Guide] 3
F
G ?
J =
L £
NR-G SSOT-24 (3,000pcs/Reel) (;3
G&®-D" Packages (Order Unit) 9R-G USPQ-4B05 (5,000pcs/Reel) B
7TR-G USPN-4 (5,000pcs/Reel) 3
(1) The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant. §
eSelection Guide 5}

TYPE OUTPUT LOGIC RELEASE DELAY DETECT DELAY HYSTERESIS WIDTH INDEFINITENESS PREVENTION

A Yes No 5% (TYP.) Not Available ®
B 5% (TYP.) Available s
C ) 5% (TYP.) Not Available 5
D Reset Active Low No Yes 5% (TYP.) Available %
E 5% (TYP.) Not Available -3
F Yes Yes 5% (TYP.) Available Y
G Yes No 5% (TYP.) ]
J Reset Active High No Yes 5% (TYP.) Not Available

L Yes Yes 5% (TYP.)

TOIREX
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8. Voltage Detectors

. XC6127 Series

e
FREE
General Description

XC6127 series is ultra small highly accurate voltage detector with
delay circuit built-in.

The device includes a highly accurate reference voltage source,
manufactured using CMOS process technology and laser trimming
technologies, it maintains high accuracy, low quiescent current, and
accurate releases delay time over the full operation temperature

Ultra Small Voltage Detector with High Precision Delay Circuit
and Manual Reset Function

High Accuracy: +0.8%
Temperature Characteristics: +50ppm/°C
Low Quiescent Current:
0.6 4 ATYP. (Detect: Vpe=1.8V, Viy=1.62V)
0.7 ATYP. (Release: Vpr=1.8V, Vix=1.98V)
Operating Voltage Range:

range.
The release delay time periods are internally set in a range from
50ms to 800ms.

Moreover, with the manual reset function, reset can be asserted at
any time.

The device is available in both CMOS and N-channel open drain
output configurations. Also detect logic is available in both RESETB
(Active Low) and RESET (Active High).

Ultra small package USPN-4 is ideally suited for small design of
portable devices and high densely mounting applications. The
conventional packages SSOT-24, SOT-25 is also available for upper
compatible replacements.

Pin Configuration

RESETB
RESETB Vin RESET
RESET

MRB
Ot

0.7V~6.0V (Absolute Max. Rating: 6.5V)
Detect Voltage Range: 1.5V~5.5V (0.1V increments)
Manual Reset Input: MRB Pin (Built-in Pull-up resistance)
Output Configuration: N-channel open drain or CMOS output
Output Logic: RESETB (Active Low)

RESET (Active High)
Release Delay Time: 50ms/100ms/200ms/400ms/800ms+15%
Operating Ambient Temperature: -40°C~+85°C
Packages: USPN-4, SSOT-24, SOT-25
Environmentally Friendly: EU RoHS Compliant, Pb Free

” - 00/00
9a/0@ umog-deis zI 0421w ul-jIng 10}oNpuj 'LI

RESETB

I
@ Va4l ] (| tReser
g
"é Vss3|[ ] [ ]| 2MrB
°
: m
MRB Vss NC
USPN-4 SSOT-24 SOT-25
(BOTTOM VIEW) (TOP VIEW) (TOP VIEW)

Typical Application Circuit Typical Performance Characteristics

—
A
@
o
9
(=
® \
E XC6127x27Bx
g ) P
3 XC6127 series u Vin=VoeL X 0.9—Vpe X 1.1, MRB=OPEN
g v RESETB RESETB/RESET 115
g i RESET INPUT )
(¢} MRB é
Vss
— Y = # vss = 110
a
P T RESETI -
2 s g 105
® " N 100
o CMOS output %
5 ©
2 8 95
Vpull-Up.
vee [
17}
XC6127 series Rl upP S 90
v R ‘ oot E
MRB 85
O #J; e vss -50 -25 0 25 50 75 100
T RZSWUI Ambient Temperature: Ta (°C)
TIT

N-ch open drain output

Ordering Information

00/0a 13uueyd BN 'LI Januq wbIpREg A3 '9I

XC612702R@DE®-D
DESIGNATOR ITEM SYMBOL DESCRIPTION
. C CMOS output
@ Output Configuration N N-ch open drain output
[Q©) Detect Voltage 15~55 e.g. 2.7V -@=2, ®=7
A Reset Active Low, Rel Delay Time: 50ms
B Reset Active Low, Rel Delay Time: 100ms
C Reset Active Low, Rel Delay Time: 200ms
D Reset Active Low, Rel Delay Time: 400ms
P @ Type E Reset Active Low, Rel Delay Time: 800ms
- F Reset Active High, Rel Delay Time: 50ms
) G Reset Active High, Rel Delay Time: 100ms
& H Reset Active High, Rel Delay Time: 200ms
2 J Reset Active High, Rel Delay Time: 400ms
% K Reset Active High, Rel Delay Time: 800ms
QU 7R-G USPN-4 (5,000pcs/Reel)
(=] - .
@ G- Packages (Order Unit) MR-G SOT-25 (3,000pcs/Reel)
NR-G SSOT-24 (3,000pcs/Reel)

) The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.
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. XC6126 Series uitra small, Highly Accurate, Single Voltage Detector F
FREE
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The XC6126 series is an ultra small, highly accurate CMOS single High Accuracy: +0.8% g
voltage detector with very low quiescent current. The device in- Temperature Characteristics: +50ppm/°C(TYP) ol
cludes a highly accurate reference voltage source and uses laser Low Quiescent Current: 2
trimming technologies, it maintains high accuracy over the full opera- 0.6 1 A (Detect: Vpe=1.8V, Viy=1.62V)(TYP.) 5
tion temperature range. 0.7 1 A (Release: Vpr=1.8V, Vin=1.98V)(TYP)) = °
The device is available in both CMOS and N-channel open drain Operating Voltage Range:
output configurations. 0.7V~6.0V (Absolute Max. Rating: 6.5V)
Ultra small package USPN-4B02 is ideally suited for small design of Detect Voltage Range: 1.5V ~5.5V (0.1V increments)
portable devices and high densely mounting applications. The Output Configuration: N-ch open drain output
conventional package SSOT-24 is also available for upper compati- CMOS output
ble replacements. Detect Logic: Active Low Reset
Operating Ambient Temperature: -40~+85°C
Packages: USPN-4B02, SSOT-24

Environmentally Friendly: EU RoHS Compliant, Pb Free

Pin Configuration

Viy Vour

] sa/0a
0a/0@ umog-deis zI o191 l-jIng J010npu| 'lI

—_—
Vs 4] (|1 Va o
T
b
Ne 3 | ] ] 2 Vour 5
o
NC Vss §
USPN-4B02 SSOT-24
(BOTTOM VIEW) (TOP VIEW)

Typical Application Circuit Typical Performance Characteristics

bl
[/}
o
e
R
g
Vic Detect Voltage vs. Ambient Temperature i
XC6126 series uP XC6126x27Ax §
Vin Vour ot —
’ 2.76 a
VN —— Vs ’>\ g
T oS ~ 274 o
5 :
i z 272 3
CMOS output %D 270
S 2.
2
Vpull-Up v(l;c - 268
[&]
XC6126 series Roul up -g 2.66
Vi Vour ¢ ot o
2.64
i : -50 -25 0 25 50 75 100
Ambient Temperature: Ta (°C)

TIT

N-ch open drain output

Ordering Information

0a/0a 13uueyd BN 'LI Janu@ bR A3 '9I

XC61260D2DO®-D
DESIGNATOR ITEM SYMBOL DESCRIPTION

) . C CMOS Output ®
@ Output Configuration N N-ch Open Drain Output §
[AO) Detect Voltage 15~55 e.g. 2.7V -Q=2, ®=7 a
@ Detect Accuracy A +0.8% g
. . 7R-G USPN-4B02 (5,000pcs/Reel) g

—F)N
66-0 Packages (Order Unit) NR-G SSOT-24 (3,000pcs/Reel) 3

) The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.
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8. Voltage Detectors

B XC6121/XC6122/XC6123/XC6124 Series

e
FREE
General Description

The XC6121/XC6122/XC6123/XC6124 series are groups of high-precision, low
current consumption voltage detectors with watchdog functions incorporating
CMOS process technology. The series consist of a reference voltage source,
delay circuit, comparator, and output driver. With the built-in delay circuit, the
XC6121/XC6122/XC6123/XC6124 series’ ICs do not require any external
components to output signals with release delay time. The output type is
VDFL low when detected. With the XC6121/XC6122/XC6123/XC6124 series’
ICs, the EN/ENB pin can control ON and OFF of the watchdog functions. By
setting the EN/ENB pin to low or high level, the watchdog function can be OFF
while the voltage detector remains operation. Since the EN/ENB pin of the
XC6122 and XC6124 series is internally pulled up to the VIN pin or pulled down
to the VSS pin, the ICs can be used with the EN/ENB pin left open, when the
watchdog functions is used. The detect voltages are internally fixed 1.6V ~
5.0V in increments of 0.1V, using laser trimming technology. Six watchdog
timeout period settings are available in a range from 50ms to 1.6s. Five re-
lease delay time settings are available in a range from 3.13ms to 400ms.

Voltage Detector with Watchdog Function and ON/OFF Control (VbF=1.6V~5.0V)

1.6V ~ 5.0V, +2.0% (0.1V increments)
VDFL X 5% (TYP.)

1.0V ~ 6.0V

(Absolute Max. Rating: 7.0V)

Detect Voltage Temperature Characteristics:

+100ppm/°C (TYP.)

Detect Voltage Range:
Hysteresis Width:
Operating Voltage Range:

Output Configuration: N-channel open drain
WD Pin: Watchdog input
EN/ENB Pin: The watchdog function is forced off.

Release Delay Time: 400ms, 200ms, 100ms, 50ms, 3.13ms (TYP.)

Watchdog Timeout Period: 1.6s, 800ms, 400ms, 200ms, 100ms,
50ms (TYP.)

Operating Ambient Temperature: -40°C ~ +85°C

Packages:

Environmentally Friendly:

SOT-25, USP-6C
EU RoHS Compliant, Pb Free

Pin Configuration
R E——

(TOP VIEW)

Typical Application Circuit

USP-6C
(BOTTOM VIEW)

Typical Performance Characteristics

@ Supply Current vs. Input Voltaae
XC6121~XC6124(VDF=2.7V)

140

Ta=85°C e
_ 120 = ]
2
Z 100 |
g L7
T80 [ tamase |
g
g 6.0 ] Ta=-40°C
S I
TE 40 ///
7
20 /

0

0 1 2 3 4 5 6
Input Voltage: Vi (V)

Ordering Information

XC6121MD2R@B®-D): EN Pin: No Pull-Up Resistor
XC6122DQR@E®®-@: EN Pin: Pull-Up Resistor
XC6123D2B®@B®-D): ENB Pin: No Pull-Down Resistor
XC6124DB@E®®-@: ENB Pin: Pull-Down Resistor

DESIGNATOR ITEM

SYMBOL DESCRIPTION

@ Release Delay Time(™)

3.13ms (TYP)

50ms (TYP)

100ms (TYP)

200ms (TYP.)

400ms (TYP.)

@ Watchdog Timeout Period

50ms (TYP)

100ms (TYP.)

200ms (TYP.)

400ms (TYP,)

1.6s (TYP)

~N[(oo|s|w|d|mim|olo>

800ms (TYP)

[©0) Detect Voltage

- Detect voltage
16 ~ 50 ex.)4.5V:Q@=4,@=5

®®-@"? Packages (Order Unit)

MR-G SOT-25 (3,000pcs/Reel)

ER-G USP-6C (3,000pcs/Reel)

() Please set the release delay time shorter than or equal to the watchdog timeout period.

ex.) XC6121D327MR-G or XC6121D627MR-G

(2) The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.
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. XC6120 Series Ultra Small, Low Quiescent Current Voltage Detector

A”m.'m%ny
FREE
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The XC6120 series are highly precise, low quiescent current voltage Accuracy: +2.0% (VDF=1.5V) ®
detectors, manufactured using CMOS and laser trimming technolo- + 30mV (VDF<1.5V) 2
gies. With low quiescent current and high accuracy, the series is Low Quiescent Current: 0.6 4 A (TYP.) [VDF=2.7V, VIN2.97V] g
suitable for precision mobile equipment. Detect Voltage Range: 1.0V ~ 5.0V (0.1V increments) 1)
The series’ ultra small packages are best suited for high-density Operating Voltage Range: 0.7V ~ 6.0V £
mounting. Both CMOS and N-channel open drain output configura- (Absolute Max. Rating: 7.0V) °
tions are available. Detect Voltage Temperature Characteristics:
+100ppm/°C (TYP.)

Output Configuration: N-channel open drain or CMOS

Operating Ambient Temperature: -40°C~+85°C

Packages: USP-3, SOT-25, SSOT-24

Environmentally Friendly: EU RoHS Compliant, Pb Free

Pin Configuration

. 20/0a
0a/0a umog-deis zI 0Jo1W Ul-jIng 10}oNpU| 'LI

ViN Vout
B
3 3 Vss
[1 [ ]
7 | M0 [
Vour  ViN e NC Vss -
USP-3 SOT-25 SSOT-24 %
(BOTTOM VIEW) (TOP VIEW) (TOP VIEW) 2
°
o
Typical Application Circuit Typical Performance Characteristics §
@Supply Current vs. Input Voltage
Vpull-up XC6120N272xx
35 | T
VIN 4
Rpull-up 30 Ta= 85°C — 3
VIN —— (Unused for the CMOS output products) 2 25°C .E
—— Vout Vout SFY -40°C — 9
] 5
=20 3
Vss 1 §
| g 15 —
210 e 2
= '__...-"_,_..--"'"' a
w
- o e :
2
00
0 1 2 3 4 5 6
Input Voltage: VIN [V]
=
=
Ordering Information S
o
o
XC61200@B0@E6-D 2
DESIGNATOR ITEM SYMBOL DESCRIPTION 5
) ! C CMOS output 2
@ Output Configuration N N-ch open drain output >
[R©) Detect Voltage (VDF) 10~50 e.g.1.0v — @1, Q0 |
@ Detect Accuracy 2 +2.0% =
HR-G USP-3 (3,000pcs/Reel) =
. . SR-G SOT-25 (3,000pcs/Reel) Standard feed 3
—(F)1) 3
66-@ Packages (Order Unit) NR-G SSOT-24 (3,000pcs/Reel) 2
SL-G SOT-25 (3,000pcs/Reel) Reverse feed™ §
) The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant. o

(2) SOT-25 uses Cu wires.

@ Taping Specification o
: SR-G - SL-G g
direction of feed direction of feed %

(=]

O00000O0C oOOOGOO O

ﬁﬂﬂﬂﬂﬂﬂ/ ﬂﬂﬁﬂﬂﬂﬂ/
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8. Voltage Detectors

B XxC6119 Series

Halogen
Antimony
b
FREE

General Description

The XC6119 series is highly precise, low quiescent current voltage
detector, manufactured using CMOS and laser trimming technolo-
gies.

With the built-in delay circuit, connecting the delay capacitance pin to
the capacitor enables the IC to provide an arbitrary release delay
time.

Both CMOS and N-channel open drain output configurations are
available.

Pin Configuration

VOouT Cd

[4]

VIN 4] (]| 1 vour

Voltage Detector with Delay Time Adjustable

Accuracy: *2.0%(Voltage Accuracy=1.5V)

+30mV(Voltage Acuracy<1.5V)
Ultra Low Quiescent Current : 0.9.A(TYP. VDF=1.0V, VIN=1.1V)
Detect Voltage Range: 0.8V ~ 5.0V (0.1V increments)
Operating Voltage Range: 0.7V ~ 6.0V

(Absolute Max. Rating: 7.0V)

Detect Voltage Temperature Characteristics: +100ppm/°C(TYP.)
Output Configuration: CMOS or N-channel open drain
Operating Ambient Temperature: -40°C ~ +85°C
Packages: USPN-4, SSOT-24
Environmentally Friendly: EU RoHS Compliant, Pb Free

Typical Performance Characteristics

@Release Delay Time vs. Delay Capacitance

XC6119xxxAX
VIN(min)=0.7V VIN(max)=6.0V
t=5u s Ta=25°C

vss 3| ] [l 2cd g 10000
& 1000 A
USPN-4 = /
« (0]
(BOTTOM VIEW) VIN vSS £ 100 |
SSOT-24 ';
(TOP VIEW) z /
o 1 =
Typical Application Circuit e o1
0.0001 0.001  0.01 0.1 1
T Delay Capacitance: Cd (u F)
VIN
R=100k Q
VIN Cd VOUuT
Cd (No resistor needed for
CMOS output products)
VSS
Ordering Information
XC6119DRR@@DEB®-D
DESIGNATOR ITEM SYMBOL DESCRIPTION
) . C CMOS output
@ Output Configuration N N-ch open drain output
[@©) Detect Voltage 08~50 e.g. 18—1.8V
@ Output Delay & Hysteresis A Built-in delay pin & hysteresis 5%
. . 7R-G USPN-4 (5,000pcs/Reel)
)N
66-@ Packages (Order Unit) NR-G SSOT-24 (3,000pcs/Reel)

) The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.
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General Description

The XC6118 series is highly precise, low quiescent current voltage
detector, manufactured with CMOS process and laser trimming
technologies.

Since the sense pin is separated from power supply, it allows the IC
to monitor added power supply.

Moreover, with the built-in delay circuit, connecting the delay capac-
itance pin to the capacitor enables the IC to provide an arbitrary re-
lease delay time.

Both CMOS and N-channel open drain output configurations are
available.

Pin Configuration

Cd/NC VSEN

(1[4

canc [2] | 5 | [3] vsENn

vout [1] [ V8% | [&] vin

o G [

USP-4 VOUT VSS VIN
(BOTTOM VIEW) SOT.25
(TOP VIEW)
Typical Application Circuit
VIN R=100kQ

Added

Power VSEN vouTt
vIN == | Supply

No resistor needed for

Operating Voltage Range: 1.0V ~ 6.0V

(Absolute Max. Rating: 7.0V)
Detect Voltage Temperature Characteristics : +100ppm/°C(TYP.)
Output Configuration: CMOS or N-channel open drain
Operating Ambient Temperature: -40°C ~ +85°C
Packages: USP-4, SOT-25
Environmentally Friendly: EU RoHS Compliant, Pb Free

High Voltage Detect Circuit

Example: When 12V (+B: battery voltage) is detected, detection is possible with detection
voltage (VSEN) = 1.0V, R1 = 220kQ, and R2 = 20kQ.

VIN = 1V to 6V: This is the IC power supply, so turn on the power at the same time or
before VSEN. It is acceptable if the voltage applied to the VSEN pin is higher than VIN.

—

s

g

- - - 2

Voltage Detector with Separated Sense Pin & Delay Capacitor s
ol

Accuracy: +2.0%(Detect Voltage=1.5V) 3

+30mV/(Detect Voltage < 1.5V) g

Ultra Low Quiescent Current: 0.8 /A(TYP.)(Vin=2.0V) o

Detect Voltage Range: 0.8V ~ 5.0V(0.1V increments) 5

. 20/0a
0a/0a umog-deis zI 0Jo1W Ul-jIng 10}oNpU| 'LI

+B8 O O
= VIN = (Not needed on a
R1= = R30S output product)
VSEN vouT (O vout —
XC6118 ®
@
J (]
R2Z cd o
= L &
VSS Cd °
R2 o
VSEN=+B X —— g
R1+R2 o
777

Use with R2 < RSEN. *RSEN is an internal sensor resistor in the IC.
The operating voltage of the VSEN pin is 6V, so set to 6V or less.

dwing 961849 'sI 20a/9a umogzdn-deis 'vI

0a/0a 13uueyd BN 'LI Janu@ bR A3 '9I

CMOS output product
Cd
I VvsSs
a
Ordering Information
XC61180DRRDE®-D
DESIGNATOR ITEM SYMBOL DESCRIPTION
) . C CMOS output
@ Output Configuration N N-ch open drain output
[B©) Detect Voltage 08~50 e.g. 18—1.8V
A Built-in delay pin, hysteresis 5% (TYP.)
@ Output Delay & Hysteresis B Built-in delay pin, hysteresis less than 1%
(Options) C No built-in delay pin, hysteresis 5% (TYP.) (Semi-Custom)
D No built-in delay pin, hysteresis less than 1% (Semi-Custom)
. . GR-G USP-4 (3,000pcs/Reel)
(7))
06-0 Packages (Order Unit) MR-G SOT-25 (3,000pcs/Reel)

) The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.
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8. Voltage Detectors

Halogen'

B XC61F/XC61H Series

:
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General Description

The XC61F/XC61H series are highly accurate, low quiescent current
voltage detectors, manufactured using CMOS and laser trimming
technologies.

A delay circuit is built-in to each detector.

Detect voltage is accurate with minimal temperature drift.

Both CMOS and N channel open drain output configurations are
available.

Since the delay circuit is built-in, an external delay-time capacitor is
not necessary so that high density mounting is possible.

Voltage Detectors (Delay Circuit Built-in)

+2.0%

1.0 £A (TYP.) [ VIN=2.0V ]

1.6V ~ 6.0V (0.1V increments)

0.7V ~ 10.0V

(Absolute Max. Rating: 12.0V)

Detect Voltage Temperature Characteristics: + 100ppm/°C(TYP.)

Built-in Delay Circuit: 1ms ~ 50ms, 50ms ~ 200ms,
80ms ~ 400ms

Output Configuration: N-channel open drain or CMOS

Operating Ambient Temperature: -30°C ~ +80°C

Packages: XC61F (SOT-23, SOT-89)
XC61H (SOT-23)

Environmentally Friendly: EU RoHS Compliant, Pb Free

Accuracy:

Low Quiescent Current:
Detect Voltage Range:
Operating Voltage Range:

* No parts are available with an accuracy of + 1%

Pin Configuration

VIN
VIN E
VIN
1
EINERIRF 0 2|
VouTt Vss
VouT VIN Vss Vi VouT
SoT-23 Sot-88 >
TOP VIEW (TOP VIEW) Sor-23

( ) (TOP VIEW)

* XC61F Series

Typical Application Circuits

* XC61H Series

R 2 100kQ
Vour

CMOS output

777

777

up

o Vi

RESETB
weuT

XCOTHN series

N-channel open drain output

TDLY (msec)

Typical Performance Characteristics

Delay Time vs.

Ambient Temperature
XC61FC3012
XCB61HC3012

200
—1
150 |

100

Ambient Temperature:Ta(°C)

Not necessary with CMOS output products

Ordering Information

XC61FDQR@B®D-®
XC61HDRRB®B®D-®

00/0a 13uueyd BN 'LI Januq wbIpREg A3 '9I

DESIGNATOR ITEM SYMBOL DESCRIPTION
) . C CMOS output
@ Output Configuration N N-ch open drain output
[B©) Detect Voltage 16~60 e.g. 2.5V—0©22, @5
1 50ms ~ 200ms
- @ Output Delay 4 80ms ~ 400ms
s 5 1ms ~ 50ms
i ® Detect Accuracy 2 £2%
‘“ . . MR-G SOT-23 (3,000pcs/Reel)
o —@)")
g D Packages (Order Unit) PR-G SOT-89 (1.000pcs/Reel) *XCB1F only
@l " The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.
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B XC61C/XC61G Series

General Description

Standard Voltage Detectors

Halogen
Antimony

o
FREE

aping uouaalasl

+2.0%
+1.0% (Standard Voltage 2.6~5.1V)
0.7 kA(TYP.) [ VIN=1.5V ]

The XC61C/XC61G series are highly precise, low quiescent current
voltage detectors, manufactured using CMOS and laser trimming
technologies. Detect voltage is accurate with minimal temperature

Accuracy:

Low Quiescent Current:

drift. Detect Voltage Range: 0.8V ~ 6.0V (0.1V increments)
Both CMOS and N channel open drain output configurations are Operating Voltage Range: 0.7V ~ 6.0V (Low Voltage)
available. 0.7V ~ 10.0V (Standard Voltage)

Detect Voltage Temperature Characteristics: + 100ppm/°C(TYP.)

2 6 8
Input Voltage: Vin (V) Input Voltage: VIN (V)

Ordering Information

Pin Configuration Output_Configu_ration: N-channel open drain or CMOS U_-_-
Operating Ambient Temperature: -40°C ~ +85°C 8:%,
VIN Vss NC VIN Packages: XCB1C (SSOT-24, SOT-23, SOT-89) 6%
N S E— XC61G (USP-3) g
Environmentally Friendly: EU RoHS Compliant, Pb Free =
O -
3
. - - - . 2
] il Typical Application Circuits g
vout vss vour Vin VOUT  VIN  Vss »
SOT-89 T RS 100k@ 2
SOT-23 SSOT-24(SC-82) (TOP VIEW) Vv vin 3
(TOP VIEW) (TOP VIEW) el Vour|——> Ve vour g"
Vss Vss ;
y \ H L } §
VIN 3 3VIN )
CMOS Output Nch Open Drain Output
_—
1 1 &
2 1 Typical Performance Characteristics i
VOUT VSs S
USP-3 §
(BOTTOM VIEW) Supply Current vs. Input Voltage Supply Current vs. Input Voltage 3}
* XC61G only XC61CC0902 (0.9V) XC61CC4502 (4.5V)
XC61GC0902 (0.9V) XC61GC4502 (4.5V)
35 35
z %0 2 ¥ 3
2 25 2 25 8
£ 50 8 40 | <
= z 2 250 Ta=85C g
g 15 Ta=85C | g s =
g 1o '15"0 é 1o ] — g
== 1”’14” ] g
l
% 1 2 5 4 5 s 0 P 0 o
—_—
o
Q
5
«Q
o
g
3
°

XC61CDRDBOE®D-®
XC61GDR@RDE®D-®

DESIGNATOR ITEM SYMBOL DESCRIPTION B
) ) C CMOS output =
@ Output Configuration N N-ch open drain output 5
_ e.9. 0.9V—20, @9 x
[R©) Detect Voltage 08~60 0. 1.5V=021 35 g
@ Output Delay 0 No delay g
1 +1.0% *XCB1C only g
® Detect Accuracy 5 £ 20% -
NR-G SSOT-24 (SC-82) (3,000pcs/Reel) *XC61C only 5
. . MR-G SOT-23 (3,000pcs/Reel) *XC61C only =
—(])(*1)
€0 Packages (Order Unit) PR-G SOT-89 (1,000pcs/Reel) *XC61C only g
HR-G USP-3 (3,000pcs/Reel) *XC61G only 3
) The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant. §
o
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8. Voltage Detectors °

. XC61J Series Highly Accurate, Ultra Small, Low Power Consumption Voltage Detector

(T
FREE

The XC61J series is highly precise, low power consumption voltage Highly Accurate: + 2% (Vor21.5V)

detectors, manufactured using CMOS and laser trimming technolo- +30mV (Vpe<1.5V)

gies. With low power consumption and high accuracy, the series is Low Power Consumption: 0.6uA [Vpr=2.7V, Vin=2.97V]
suitable for precision mobile equipment. Detect Voltage Range: 1.0V ~ 5.0V (0.1V increments)
The XC61J in ultra small package is ideally suited for high-density Operating Voltage Range Detect Voltage: ~ 0.7V ~ 6.0V

mounting. The XC61J is available in both CMOS and N-channel Temperature Characteristics: +100ppm/"C (TYP.)

Output Configuration: CMOS (XC61JC)
N-channel open drain (XC61JN)
Operating Temperature Range: -40°C~+85°C
Package: SOT-25
Environmentally Friendly: EU RoHS Compliant, Pb Free

open drain output configurations.

Pin Configuration

VSS VOUT

HEt

[ B b

Vin
SOT 25
(TOP VIEW)
Typical Application Circuits Typical Performance Characteristics
Vpull-up @ Supply Current vs. Input Voltage
XC61Jx2702
3.5
VIN \
Rpull-up _ e
(Unused for the CMOS < 30 T ggogi
VIN—— output products) 5 25 -40°C —
— Vout VouTt 2]
= 20
o
5 15
Vss S,
[=% ——
§ 05 e
0.0
0 1 2 3 4 5 6
Input Voltage: VIN (V)
Ordering Information
XC61JD2R@BE®D-®
DESIGNATOR ITEM SYMBOL DESCRIPTION
) . C CMOS output
@ Output Configuration N Nch open drain output
[@©) Detect Voltage 10~50 e.g. 1.0V —» @=1, @=0
+2% (1.5V=Vpr=5.0V)
@B Detect Accuracy 02 £30mV (1.0V=<Vor<1.5V)
. . MR-G SOT-25 (3,000pcs/Reel), Standard feed™
-@®C
€D Package (Order Unit) ML-G SOT-25 (3,000pcs/Reel), Reverse feed™

) The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.
(2 SOT-25 uses Cu wires.

@ Taping Specification
- MR-G - ML-G
direction of feed direction of feed

O 00O O0OO0OO0 0 YOO OOOOoODOo

ﬁﬂﬁﬂﬂﬂﬂ i i
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9. Voltage Regulators Single Type

. XC6238 Series 3poma High Speed LDO Regulator with ON/OFF Switch

Hal
RoHS | [ Antimbny

== \FrEE

General Description

The XC6238 series is a high speed LDO regulator that features high
accurate, low noise, high ripple rejection, low dropout and low power
consumption. The series consists of a voltage reference, an error
amplifier, a driver transistor, a current limiter, a phase compensation
circuit.

The CE function enables the circuit to be in stand-by mode by
inputting low level signal. In the stand-by mode, the series enables
the electric charge at the output capacitor CL to be discharged via
the internal switch, and as a result the Vour pin quickly returns to the
VSS level. The output stabilization capacitor CL is also compatible
with low ESR ceramic capacitors.

The output voltage is selectable in 0.05V increments within the range
of 1.2V to 4.0V which fixed by laser trimming technologies. The over
current protection circuit is built-in. This protection circuit will operate
when the output current reaches current limit level.

Typical Application Circuit

Vin

T —»| CE Vour

Input

CotuF [

(ceramic) —T— (ceramic) —r—
Vss

TIT TIT TIT

Maximum Output Current: 300mA
Input Voltage Range: 1.6~5.5V

Output Voltages: 2.0~4.0V (Accuracy £1%)
1.2~1.95V (Accuracy +20mV)
0.05V increments

Dropout Voltage: 200mV@Iour=300mA (Vour=3.0V)

Low Power Consumption: 100 ¢ A
Stand-by Current: 0.1uA
High Ripple Rejection: 80dB@f=1kHz
Protection Circuits: Current Limit (400mA)
Short Circuit Protection
Inrush Current Protection (Type H)

Low ESR Capacitors: Cn=1uF, C=1uF

CE Function: Active High, C, High Speed Discharge
Typical Performance Characteristics
XC6238H12
4.0 400
3.0 350 _
<
S 20 300 E
T . z
(>) 1.0 / 250 %
s 0.0 200 &
g . 5
5 -1.0 l 150 £
>
5 20 Rush Current 100 €
g ,J 2
= 30 I 50 &
-4.0 0

Time [20ps/div]

Ordering Information

XC62380DRB@G®-D
DESIGNATOR ITEM SYMBOL DESCRIPTION
10) Regulator Type D No Inrush Current ConFroI _ __
H Inrush Current Prevention Circuit Built-in
QO] Output Voltage 12~40 ex.) 2.80V — @=2, =8, @=please see down below.
1% (Vour=2.0V)
1 +0.02V (Vour<2.0V)
In case of 2nd decimal place 0 (ex.2.80V — @=1)
@ Output Voltage Accuracy 1% (Vour=2.0V)
B +0.02V (Vour<2.0V)
In case of 2nd decimal place 5 (ex.2.85V — @=B)
B®®-@ Packages (Order Unit) 6R-G UFN-4A01 (3,000pcs/Reel)

) The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.
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9. Voltage Regulators Single Type

*GreenOperation-compatible

. XC6237 Series uitra-Low Quiescent Current 0.6pA High Speed LDO Voltage Regulators

Halogen
Antimony
m
FREE

General Description

©
<
o
=
&
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®
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=
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The XC6237 series are low consumption, high precise, high ripple rejection, low dropout regulators with green operation (GO) function. They are fabricated using

<Z Torex’s CMOS process. Performance features of the series include a reference voltage source, an error amplifier, a current limiter, and a phase compensation circuit.
292  Output voltage is selectable in 0.05V increments within a range of 1.2V~5.0V.
c§§ GO provides high speed operation, low consumption and high efficiencies by automatically switching between a high speed mode (HS) and a power save mode (PS)
om depending upon the load current level.
%8 The CE function enables the output to be turned off resulting in greatly reduced power consumption. In this state, with the XC6237 series A Type, the IC turns on the
25 internal switch located between the Vour and Vss pins. This short enables the electric charge at the output capacitor (CL) to be discharged via the internal
5"9,' auto-discharge resistance, and as a result the Vour pin quickly returns to the Vss level.
@ ®  The series' output stabilization capacitor (CL) is also compatible with low ESR ceramic capacitors.
E Low Quiescent Current: 0.6pATYP (PS)
& Accuracy: +0.8% (Vour=2.50V) v v
E +20mV (Vour=2.45V) IN ouT]
'°g Operating Voltage Range: 1.6V~6.0V (Absolute Max. Rating: 6.5V)
2 Output Voltage Range: 1.2V~5.0V (0.05V increments)
S Max. Output Current: 150mA —» CE
Standby Current: 0.1pA
High Ripple Rejection: 60dB@1KHz G
=== Function: Green Operation , CE active “H” 1.04F IN Vis 1.0pF
. CL High Speed Discharge (Selection) . ; ;
§ Protective Function: Current Limit, Short Protection (ceramic) (ceramic)
; Output Capacitor: Low ESR Ceramic
= Package: USPQ-4B05, SSOT-24
g SOT-23
Environmentally Friendly: EU RoHS Compliant, Pb Free
Typical Performance Characteristics Pin Configuration
|
& XC6237A331 Ve
o = =Tf= =
§' 35 GiaE s 100 Vin Vour
o
s vouT 50mV
2 33 n - 80 CE Vi
g <. |150mV $ _ 3 4
s £3.1 50mA - 60 £ N
] & E N/
N 2.9 - 40
i‘.U IOUT 2 1 CE V.
% 2.7 - 20 Vs Vour = Vour Vin
2 0.1mA 0.1mA USPQ-4B05 SSOT-24 SOT-23
2] 25 0 (BOTTOM VIEW) (TOP VIEW) (TOP VIEW)
% Time [5Smsec/ div]
[}

Absolute Maximum Ratings Pin Assignment

— PARAMETER SYMBOL RATINGS UNITS PIN NUMBER
& Vi Pin Voltage Vin -0.3~+65 v USPQ-4B05 | 5SOT-24 | S0T-23 | 'NNAME | FUNCTION
5 Vour Pin Current lout 25001 mA 4 4 2 Vin Power Input
3 Vour Pin Voltage Vour -0.3~Vin+0.30r 6.5 ? Vv 2 2 3 Vss Ground
H CE Pin Voltage Vee -0.3~+6.5 v 1 3 1 Vour Output
= USPQ-4B05 TBD 3 1 - CE ON/OFF Control
¢ 550(when mounted on board) “¥
B 150
= Power Dissipation | SSOT-24 Pd 500(when mounted on board) ™ mV
5 SOT-23 250 :
2 500(when mounted on board) “¥
g Operating Ambient Temperature Topr -40~+105 °c
? Storage Temperature Tstg -55~+125 °Cc

All voltages are described based on the Vss.

(1) Please use within the range of lour=Pd / (Vin-Vour)

(2) The maximum rating corresponds to the lowest value between Vin+0.3 or +6.5.
(3 This is a reference data taken by using the test board.

=gl Ordering Information
¢ XC6237DRB@EE-D
% DESIGNATOR ITEM SYMBOL DESCRIPTION
A With CE function and C. Auto-Discharge
©) Type B With CE function
C 3 pin regulator (without CE function)
@) Output Voltage 12~50 e.g. 2.8V =2, Q=8
—_— 0.10V increments
f 1 +1.0% (Vour=2.00V). +0.02V(Vour<2.00V)
3 e.g. 2.80V —» @=1
g @ Output Voltage Accuracy 0.05V increments
g B +1.0% (Vour=2.05V). +0.02V(Vour<2.05V)
2 e.g.2.85V > @=B
2 9R-G USPQ-4B05 (TYPE A/B) (5,000/Reel)
'§. ®®-@ Packages (Order Unit) NR-G SSOT-24 (TYPE A/B) (3,000/Reel)
= MR-G SOT-23 (TYPE C) (3,000/Reel)

(1 “.G” suffix denotes Halogen and Antimony free as well as being fully RoHS compliant.
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B Xxc6233 Series
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General Description

The XC6233 series is a 200mA high speed LDO regulator that
features high accurate, high ripple rejection and low dropout. The
series consists of a voltage reference, an error amplifier, a driver
transistor, a current limiter, a phase compensation circuit and an
inrush current protection circuit.

200mA High Speed LDO Voltage Regulator with
Built-in Inrush Current Protection

200mA

1.7V~5.5V

(Absolute Max. Rating : 6.0V)
1.2V~3.6V (¥1.0%) 0.05V increments
240mV @lout=200mA (Vour=3.0V)

Max. Output Current:
Input Voltage Range:

Output Voltage Range:
Dropout Voltage:

The output voltage is selectable in 0.05V increments (+1.0%) Low Quiescent Current: 45y A (TYP)

within the range of 1.2V to 3.6V using laser trimming technologies. Stand-by Current: 0.1uA

The CE function enables the circuit to be in stand-by mode by High Ripple Rejection: 75dB@1kHz

inputting low level signal. In the stand-by mode, the series enables CE Pin Function: Active High

the electric charge at the output capacitor C, to be discharged via C. Discharge

the internal switch, and as a result the Vour pin quickly returns to Inrush Current Protection

the Low level. . . . . Protection Circuit: Current Limit  255mA (TYP.)

The series is also compatible with low ESR ceramic capacitors, Short Circuit Protection 60mA (TYP.)

which provides stable output voltage. This stability can be
maintained even during load fluctuations due to the excellent

External Capacitor: 10uF
Operating Ambient Temperature: -40°C ~+85°C

transient response. . -

The over current protection circuit is built-in.  The protection Packages: HSE-Qét 4804
circuit will operate when the output current reaches current limit SSOT-24
level. SOT-25

Environmentally Friendly: EU RoHS Compliant, Pb Free

Pin Configuration

Vour NC
E E Vin Vour CE VIN
2 RN
Vss 2[] (3 ce <>
Vour 1] 14 vi r\ /l
& hs
CE Vss VSS VOuT
Vin Vss  CE
SOT-25 SSO0T-24 UsSP-4 USPQ-4B04
(TOP VIEW) (TOP VIEW) (BOTTOM VIEW) (BOTTOM VIEW)

Typical Application Circuit

Typical Performance Characteristics

XC6233(Vour=1.8V)
Vem0V—2.8V, tr=5 15, Ta=25°C

Vin Viy Vour Vour a0 RV v e,
CE oot Voltage

proissed CL10uF 20 r e 200
(ceramic) (ceramic) ’ ‘ ‘ ‘ 2
7-7r7 % s ' K / ousavee || 190 2
% 00 100%
INPUT CE Vss s » Y g
h <
on jﬁ :

-20 0

OFF

=

Ordering Information

Rush Gurrent
-30 D -50
Time (40 15/ dv)
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—_—
XC62330D2@E®®-D >
DESIGNATOR ITEM SYMBOL DESCRIPTION %
@ T‘g’; :;t';{/eegﬁ:gfr H With Inrush Current Protection, With CE Pull-down, With C. discharge 3
[R©) Output Voltage 12~36 ex.) 2.80V — =2, @=8 @= please see down below
0.10V increments
1 +1.0% (Vour=2.00V), £0.02V (Vour < 2.00V)
@ Output Voltage e.g. 2.80V —» @=1 o
Accuracy 0.05V increments N
B +1.0% (Vour=2.05V), 0.02V (Vour<2.05V) o
e.g. 2.85V — @=B 3
9R-G USPQ-4B04 (3,000pcs/Reel) “
®B-0" Packages GR-G USP-4 (3,000pcs/Reel)
(Order Unit) NR-G SSOT-24 (3,000pcs/Reel)
MR-G SOT-25 (3,000pcs/Reel)

) The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.
For another type of regulators, please contact your local Torex sales office or representative.
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9. Voltage Regulators Single Type

. XC6231 Series 10V Input 500mA High Speed LDO Regulators
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= XC6231 series are highly precise, low noise, positive voltage LDO Max. Output Current: 500mA (600mA limit)
%% regulators which features high ripple rejection and low dropout. (2.5V=Vour=5.5V)
§8 Output voltage is selectable within a range of 0.9V ~ 5.5V. The Dropout Voltage: 200mV @ 100mA
28 series is also compatible with low ESR ceramic capacitors which give Operating Voltage Range: 2.0V~10.0V
g% added output stability. This stability can be maintained even during (Absolute Max. Rating: 12.0V)
§3 Ioaq fluctuations due to. the excellent trans.ien.t response of the Output Voltage Range: 0.9V~5.5V (0.1V increments)
series.  The current limiter's foldback circuit operates as a Output Voltage Accuracy: +2%
= short-cir.cuit protection as well as the output current limiter for the Temperature Coefficient: +100ppm/°C (TYP.)
= output pin. Low Power Consumption: 35 u A (TYP.)
ﬁ High Ripple Rejection: 65dB @ 10kHz
E Protection circuits: Current Limiting
E Low ESR Capacitor: Ceramic Capacitor Compatible
£ Operating Ambient Temperature: - 40°C ~ + 85°C
Package: SOT-89-5

Environmentally Friendly: EU RoHS Compliant, Pb Free

Pin Configuration

NC NG

=i

oL
Vin Vss

Vour

YOHMS peoT] 'ZI-I

SOT-89-5
(TOP VIEW)

Typical Application Circuits Typical Performance Characteristics

1abaeyg Kispeg 'nl S19]|013u0D uoxNg ysnd 'eLI

_—
: . —ly wol 5 XC6231A182PR-G (Vyr=1.8V)
g 1 ow N Vy=3.8V
[ C.=1pF(Ceramic), C,.=1uF(Ceramic
2 = 1uf 25 u ), C=1pF(
v 2 Ve 2
2,5 2.0
— >° - [
> I @& 1\
o p— 3 ||Vour NC 4 815 — Ta=25°C / [}
= - - =-40°C // .
? 5 — _grY ~
210 |— 85°C ]
Co g
) /
777 T 7;; 03 /r
_—
S
=} 00 /
g 0 100 200 300 400 300 600 700
s Output Currentlgyr(mA)
Ordering Information
|
;,"? XC6231ADQRD®-®
g DESIGNATOR ITEM SYMBOL DESCRIPTION
g 00 Output Voltage 09~55 | 0.9V~5.5V (0.1V step)
; ©) Output Voltage Accuracy 2 +2%
%— @B-E*" Package (Order Unit) PR-G SOT-89-5 (1,000pcs/Reel)
S (" The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.
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. XC6230 Serles Adjustable Voltage Output Multifunction 2A High Speed LDO Regulator

Tilogen
=~/ \FReE
General Description

The XC6230 series are low on-resistance / low dropout voltage, highly precise,
low noise, high PSRR, and large current High Speed LDO regulator IC.
Internal circuitry includes a reference voltage supply, error amplifier, driver
transistor, over-current protection circuit, in-rush current prevention circuit,
reverse current protection circuit, thermal shutdown circuit, and phase
compensation circuit.

Abuilt-in 0.17Q low ON-resistance Pch driver transistor which can output up to
a maximum output current 2.0A are also enclosed in a small surface-mount
PKG, even in applications that input and output voltage difference is you use a
very small state, it is possible to use in the space-saving.

Alow ESR ceramic capacitor can be used for the output capacitor (CL).

Then, the output voltage is possible to set the output voltage value to 1.2V ~
5.0V by connecting the external resistors to Vors terminal.

The over current protection circuit will operate when the output current reaches
its current limit. The thermal shutdown circuit will operate when the junction
temperature reaches its limit temperature. The current limit is possible to
arbitrarily set in a range of external resistor in 0.3 ~ 2.5A to lum terminal. The
inrush current prevention circuit perform the function of suppressing the
variation of the Vin line and It is possible to suppress the current (inrush
current), which is charged in the output capacitor (C.) during IC start rising
(when the IC control in CE). In addition, the CE function enables the output to
be turned off and the IC becomes a stand-by mode resulting in greatly reduced
power consumption. When in standby mode, the output capacitor (CL) to be
discharged at high speed it can be returned to the Vss level.

The IC has further built-in reverse current prevention circuit, to prevent
backflow current when the voltage state of more than input terminal (Vi) to the
output terminal (Vour).

Max. Output Current:
Current Limit Setting Range:
Dropout Voltage:

Input Voltage Range:

Vore Accuracy:
Output Voltage Setting Range:

Quiescent Current:
Functions:

Protection Functions:

Output Capacitor:

2A

0.3A~2.5A
0.17V@lout=1.0A/Voutm=3.3V
1.7V~6.0V

(Absolute Max. Rating: 7.0V)

1.2V (£1.0%)

1.2V~5.0V

451 A

Reverse Current Protection (Option)
Inrush Current Prevention

Output Voltage Adjustable

C. High Speed Discharge

Current Limit Adjustable

Thermal Shutdown

(Detect: 150°C, Release: 125°C (TYP.))
Current Limit

Short Protection

Ceramic Capacitor (4.7 1 F)

Operating Ambient Temperature: -40°C~+105°C

Packages:
Environmentally Friendly:

SOP-8FD, USP-6C
EU RoHS Compliant, Pb Free

sioje|nbay abeyjoA 6

. adA) 10910q abejop
ainpow diyd MmN lI.I siojeinbay aBeloA ‘01

YOHMS pEOT] 'ZI.I

?
Pin Configuration b
E
@
vor 1T | [T 18 va 2
\—/ S
g
ne 2 [T 7 we g
o
3
L
Vv 61 O vor w3 [T [T 16 v —
Vss 5[ 21y ;
cE4[] O3 Vors Vors 4 [T | [T 15 ce z
<
o
=3
=
USP-6C SOP-8FD Q
(BOTTOM VIEW) (TOP VIEW) >
Typical Application Circuit Typical Performance Characteristics
Output Voltage vs. Output Current (Output current externally adjusted.) ';,"
c
® Vin Vour XC6230(Vour ser=12V) g
INPUT 6 Vie2.2V, c‘,;zzuF«:emn\:‘ocuxv 3:;‘721\4, F(Tcaei:::&) g.
. — — <
mE M -
OFB . ROMSET-100kQ
__VIN __CIN ::CL S 12 IM_SET=20( (]
-— — 5
ILIM 3 10
R2 ‘ui_;, 08 \ \\ —
Vss s o
S 06 Q
® g 0.4 T‘ \ il \ \ 3
02 T 177 B
00
0 500 1000 1500 2000 2500 3000
Output Current :Io;r (MA)
Ordering Information —
5!
XC6230DRDE®-D g
DESIGNATOR ITEM SYMBOL DESCRIPTION g
Thermal shutdown %
Reverse current protection
Adjustable current limiter
@ Type H Adjustable output voltage
Inrush current protection
CE Pull-down resistor
C. Auto discharge |
Adjustable Output Voltage >
@® Output Voltage 00 (Vors=1.20V) g
Adjustable &
@ Output Voltage 1 1% g
Accuracy %
; - ERG USP-6C (3,000pcs/Resl) o
-3
o Packages (Order Unit) QR-G SOP-8FD (1,000pcs/Reel) %.
(") The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant. 5
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9. Voltage Regulators Single Type

.C<3 -

g . .

g . XC6229 Series  3poma uitra Small High Speed LDO Regulator with

8 Gloaeh Built-in Inrush Current Protection

% FREE

General Description Featwres B

<f The XC6229 series is a high speed LDO regulator that features high Max. Output Current: 300mA

=2 accurate, low noise, high ripple rejection, low dropout and low power Input Voltage Range: 1.6~5.5V .
88 consumption. Housed in the ultra-small LGA-4B01 (0.75 x 0.75, o Vol R ) (1A2b\§?~|}:1teo\'\/ﬂa())('oR€/tl'ng' 7.0V)
#8 h=0.3mm MAX.) package, the XC6229 is ideal for space-saving utput Voltage Range: : .0V (0.05V increments)
8¢ : . Dropout Voltage: 80mV@lour=150mA (Vour=3.0V)
25 design. The XC6229 consists of a voltage reference, an error Low Quiescent Current: 100 ¢ A
§‘g amplifier, a driver transistor, a current limiter, a phase compensation Accuracy: ’ 1% (2.0V~4.0V)

circuit, a thermal shutdown circuit and an inrush current protection +20mV (1.2V~1.95V)

== circuit. Stand-by Current: 0.1uA

= The CE function enables the circuit to be in stand-by mode by High Ripple Rejection: 80dB@f=1kHz

S inputting low level signal. In the stand-by mode, the series enables Protection Circuits: Current Limit (400mA)

2 the electric charge at the output capacitor C, to be discharged via the Short Circuit Protection

2 internal switch, and as a result the Vour pin quickly returns to the ﬁ:ﬁgrﬁgit'rzmtg?g?enction

5 S ; ; .

g VSS level. The output stabilization capacitor C. is also compatible Low ESR Capacitors: Cn=1.04F. C=10uF

@ with low ESR ceramic capacitors. CE Function : Active High

The output voltage is selectable in 0.05V increments within the range C. High Speed Discharge

| of 1.2V to 4.0V which fixed by laser trimming technologies. The Operating Ambient Temperature: -40°C ~+85°C

¢ over current protection circuit and the thermal shutdown circuit are Package: LGA-4B01 (0.75mmx0.75mmxh 0.3MAX.)
2 built-in. These two protection circuits will operate when the output Environmentally Friendly: EU RoHS Compliant, Pb Free

‘g’f current reaches current limit level or the junction temperature

& reaches temperature limit level.

Pin Configuration
CE 4 O U 1 Vss

Vi 3 O O 2Vour

LGA-4B01
(BOTTOM VIEW)

Typical Application Circuit Typical Performance Characteristics

1abaeyg Kispeg 'nl S19]|013u0D uoxNg ysnd 'cLI

| Load Transient Response
— XC6229x251
& Vin tr=tf=05/s, Ta= 25°C, Ioyr = 1¢>150mA
g Vi =35V, Cy = 1 i F (ceramic), C = 1 ¢ F (ceramic)
g 2.60 400
3 v
= N - —
z 1 S 2.55 350 E
= T —»( CE Vour 5 250 300
@ Input 3 Output Voltage 3
> 245 250 =
e - e [
ity —— (ooramie) —— 2 240 200
] ° 3
> Vss > 235 150 ©
e 5 Output Current 5
g % 2.30 100 _.ci,x
o] O 225 50 ©
TIT TIT TIT 2.20 0

Time [20 y s/div]

Sl Ordering Information

g XC62290200DB®-D
§ DESIGNATOR ITEM SYMBOL DESCRIPTION
CE Active High
D Without Inrush Current Protection
® Type of Reguiator Wi OE Pul-down, Wi C. discharge
— H With Inrush Current Protection

= With CE Pull-down, With C, discharge
g A6 Output Voltage 12~40 ex.) 2.80V — @=2, @=8, @=please see down below.
‘;'i:, @ Output Voltage 1 +1.0%, In case of 2" decimal place 0 (ex.2.80V —» @=1)
H (2™ decimal place) B +1.0%, In case of 2" decimal place 5 (ex.2.85V — @=B)
= . Package
Z BE-D (Order L?nit) 1R-G LGA-4B01 (5,000pcs/Reel)
S () The “G suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.
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700mA High Speed LDO Regulator with Reverse Current Protection

Halogen

. XC6227 Series

:
FREE
General Description

The XC6227 series is a highly accurate, low noise, high ripple
rejection, low dropout, and low power consumption high speed
voltage regulator.

The series consists of a voltage reference, an error amplifier, a

sioje|nbay abeyjoA 6

Max. Output Current: 700mA
Operating Voltage Range: 1.7V ~ 6.0V
(Absolute Max. Rating: 6.5V)

Output Voltage Range: 0.8V ~ 5.0V (0.05V increments)

driver transistor, a current limiter, a thermal protection circuit, a Dropout Voltage: 120mV@Iour=300mA (Vour=3.0V)
reverse current protection circuit and a phase compensation Low Quiescent Current: 100« A

circuit. Accuracy: +1.0% (Vour>2.0V)

The CE function enables the entire circuit to be placed in a £0.02V (Vour=2.0V)

stand-by state by inputting a low level signal to the CE pin. High Ripple Rejection: 65dB@1kHz

Over-current protection and thermal protection circuits are ON/OFF Control: Active High

0.1 1 A (Stand-by)

Ceramic capacitor

-40°C ~ +85°C

USP-6C, SOT-25, SOT-89-5
EU RoHS Compliant, Pb Free

integrated. The protection circuit starts to operate when either
output current reaches the current limit level or junction
temperature reaches the temperature limit. With the reverse
current protection function of a driver transistor, the reverse current
flow is prohibited when Voyr voltage is higher than Vi voltage.
For an example, when a battery is connected to the Vour pin,
battery current will not flow back to the XC6227.

Output Capacitor:

Operating Ambient Temperature:
Packages:

Environmentally Friendly:

. adA) 10910q abejop
ainpow diyd MmN lI.I siojeinbay aBeloA ‘01

Pin Configuration

YOHMS pEOT] 'ZI.I

vout

IS

vout N

o

VIN
’T‘

[ [ =
@
CE 6 [ HERZY Q g
@
VSs 5[] ]2 NC §
>
NC 4[] ] 3 vout g
H o o oL
VIN vss CE CE vss NG ¢

=
USP-6C SOT-25 SOT-89-5 o
(BOTTOM VIEW) (TOP VIEW) (TOP VIEW) z
3
Typical Application Circuit Typical Performance Characteristics %

@®Vour Sink Current VS. Input Voltage

XC6227C331 —
Vour=3.3V -;"
Toyr=0mA 5
UsB 5V 3
00— 10 T T T 1 g
VN z — — —-40°C s
X 8 25°C ®
Vour Sink Current % s b """°° 85°C
(TYP:2811A) oot =
D i —> +
L XC6227C Ty > € —
Touturecen] vour i To System LS| g 4 ettt 1 o
! S —— ==+ -
gﬁx 22 Flceramic) Step-Up - é 2 g
- [—vm pe/pc VouT| & 5
e Converter 5 0 &
(=]
Vs sate ry-l- vss =
-2
77 0 05 1 15 2 25 3 35 4 45 5 55 6
—
Input Voltage : Viy(V) N
g
Ordering Information &
XC622710R@@®®-D
DESIGNATOR ITEM SYMBOL DESCRIPTION
O Type of CE (2 C with CE Active High, with CE Pull-down resistor
[R©) Output Voltage 08~50 e.g.) 2.8V 5> =2 3=8 -
@ Output Voltage 1 Output voltage {x.x0V} e.g. 2.80V —©2=2, @=8, @®=1 3
(the 2™ decimal place) B Output voltage {x.x5V} e.g. 2.85V —©Q=2, @=8, @=B &
MR-G SOT-25 (3,000pcs/Reel) 3
B&®-@ Packages (Order Unit) PR-G SOT-89-5 (1,000pcs/Reel) H
ER-G USP-6C (3,000pcs/Reel) %
) The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant. s
(2 For without CE Pull-down, please contact your local Torex sales office or representative. S
TOIREX 78



9. Voltage Regulators Single Type

. XC6225 Series  30mA High Speed LDO Regulator

(T
FREE

©
<
o
=
&
Q
®
=)
®
Q
=
]
a2
o
=
7}

E; The XC6225 series is a high accuracy, low noise, and low dropout Max. Output Current: 30mA <50mA (TYP.) Limit>
HH CMOS LDO regulatolr.f Thedsferlef mcl'u?es a referetnlge'tvoltag(e; Operating Voltage Range: 2.5V ~ 6.0V

@6 source, an error amplifier, a driver transistor, a current limiter, an A

28 aphase compensatign circuit. Output Voltage Range: gAg\igléjt:V“?gdeT/ait:cgé2::1/33)
S The CE function enables the entire circuit to be turned off by a low Dr t Voltage: ’ 76mV ' | -30mA Vor=3.2V
S,'g level input signal to the CE pin. In this stand-by state, the opout Voltage: . @ lour= s YOUTTS-
®"  XC6225B series can discharge the electric charge stored at the Low Quiescent Current: 25“:\(TYP')
=== OUtput capacitor through the internal auto-discharge switch, and as Accuracy: $2.0% (Vour21.5V)

= aresult the Vout pin quickly returns to the Vss level. The output +0.03V (Vour=1.45V)

§ stabilization capacitor (CL) is also compatible with low ESR Stand-by Current: Less than 0.1 £ A

§ ceramic capacitors. Output voltage is selectable in 0.05V High Ripple Rejection: 70dB @ 1kHz

T increments within a range of 0.8V~5.0V. The current limit fold-back 0utput Capacitor: 1.0 u F ceramic Capacitor

§ circuit wpr!<s as a shqrt circgit protection as well as the output CE Pin Function: Active High

= current limiter. The series gchleves a fast response with only 25 u C. High Speed Auto Discharge (XC6225B)

A of low power consumption. The current limit is set to 50mA Operating Ambient Temperature: -40°C ~+85°C

[ | (TYP.) so that the device is optimized to protect the circuit from perati g. tent Temperature: -

% over-current. It is ideally suited for applications requiring 30 mA or Packages: . USP-4, SOT-25, SSOT-24

c less. Environmentally Friendly: EU RoHS Compliant, Pb Free
5;' A small USP-4 package makes high density mounting possible.

H

o

Pin Configuration

Vour NC
Vin Vour
Vss 2] [13 cE
Vour 1[] (4 v

-

CE Vss

.
Vin  Vss CE

1abaeyg Kispeg 'nl S19]|013u0D uoxNg ysnd 'cLI

USP-4 SOT-25 SSOT-24
(BOTTOM VIEW) (TOP VIEW) (TOP VIEW)
Typical Application Circuit Typical Performance Characteristics
XC6225x322
.
G VIN=Vce=4.2V, Ta=25°C
> Cin=C.=1.0p F(Ceramic)
g 6
g . .
3
2
H S5 — 40 25% ——85%
8 g
» > 4
VIN vouT ki s
—_— o
> >
o Input c 2, ,%
g —_— —»{ CE TUF 5 /
5 vss ur. ° A
= CIN (Ceramic) 1 -
1uF {,f
(Ceramic) o &
0 10 20 30 40 5 60 70 80
77 Output Current : Ioyr (mA)
.
="l Ordering Information
o
¥ xC62250@ABE-D
DESIGNATOR ITEM SYMBOL DESCRIPTION
o) Tvoe A Without C, discharge function
yp B With C__discharge function
[ DE) Output Voltage 08~50 e.g. 3.0V D=3, 2=0
;.g 2 Output voltage is { x.x0V } (the 2" decimal place is “0”)
£ @ Output Voltage Accuracy A Output voltage is { x.x5V } (the 2™ decimal place is '5)
b GR-G USP-4 (3,000pcs/Reel)
3 ®E-@" Packages (Order Unit) MR-G SOT-25 (3,000pcs/Reel)
g NR-G SSOT-24 (3,000pcs/Reel)
-§-_ ) The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.
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Halogen

B Xxcé6224 Series

:
FREE
General Description

The XC6224 series is a high speed LDO regulator that features
high accurate, low noise, high ripple rejection, low dropout and low
power consumption. The series consists of a voltage reference, an
error amplifier, a driver transistor, a current limiter, and a phase
compensation circuit.

This IC is suitable for a local power supply placed in adjacent to
the system logic LS| or others, because of low input voltage
operation, using an ultra small package USPN-4B02 (0.75mm x
0.95mm) and stable operation with a small phase compensation
capacitor (C.) 0.47 u F.

Also, this IC has fast transient response and high ripple rejection
(70dB @ 1kHz).

The CE function enables the circuit to be in stand-by mode by
inputting low level signal. In the stand-by mode, the series enables
the electric charge at the output capacitor C, to be discharged via
the internal switch, and as a result the Voyr pin quickly returns to
the Vgs level.

1.2V Low Voltage Operation,
150mA High Speed LDO Voltage Regulator

Max. Output Current: 150mA

Operating Voltage Range: 1.2V ~ 3.6V

(Absolute Max. Rating: 4.6V)

0.8V ~ 3.0V (0.05V increments)
210mV@150mA (Vour=2.8V)
33uA(TYP)

+1.5% (Output Voltage 1.25V ~ 3.0V)
+20mV (Output Voltage 0.8V ~ 1.20V)
70dB (1kHz)

Current Limiter, Short Circuit Protection
Active High

C. Auto Discharge Function

0.1 1 A (Stand-by)

Output Capacitor: Low ESR Capacitor

Operating Ambient Temperature: -40°C ~ +85°C

Packages: USPN-4B02, SSOT-24, SOT-25
Environmentally Friendly: EU RoHS Compliant, Pb Free

Output Voltage Range:
Dropout Voltage:

Low Quiescent Current:
High Accuracy:

High Ripple Rejection:
Protection Circuits:
ON/OFF Control:

sioje|nbay abeyjoA 6
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The over current protection circuit is integrated and operates when
the output current reaches current limit level.

Pin Configuration

YOHMS pEOT] 'ZI.I

Typical Application Circuit Typical Performance Characteristics

—

m E vout NC. @

VIV 4 |:I Cl 1 vour VIN vouT E
=

-]

ce3 |:| |:| 2 vss VIN vss CE g
CE vss S

o

] nloln ;

S

[

USPN-4B02 SSOT-24 SOT-25 -
(BOTTOM VIEW) (TOP VIEW) (TOP VIEW) =
]

o

3

<

Q

=

o

<

“

VIN VOUT XC6224A1 21 Ta=25C. lour=50mA<100mA. tr=tf=0.5us
El @ ViN=2.25V. ON=CL=0.47/F
500 140
VsS 450 135
CE
—i3] [2] w w =
VIN . 1 E 350 ! 125 % =
" CIN:047uF CL:047uF Output Voltage 5 )
(coramic) —— (coramio) —— LOAD ER ? 9 AN 120 £ 3
| vee £ | s S H
T 3 200 10 2 Q
] 3
2 150 105 &
3 Output Current S
TIT 7T TIT TIT TIT 7T 10 \ 10 —
50 0.95 &0
Q
— e 0 090 3
USPN-4B02 0.75mm X 0.95mm size Time [10ps/div] g
(BOTTOM VIEW) o]

Ordering Information

XC6224D@R@@B®-@ CE Active High, with C_ Discharge, 1% Accuracy =l
DESIGNATOR ITEM SYMBOL DESCRIPTION o
A - ]
@ Type of Regulator (The Recommended Type) Without CE pull-down 3
B With CE pull-down
[@6) Output Voltage 08~30 eg.)25V > =2 Q=5
@ Output Voltage Type 1 {x.x0V} (the 2™ decimal place is “0”)
(The 2" Decimal Place) B {x.x5V} (the 2" decimal place is “5”)
7R-G USPN-4B02 (5,000pcs/Reel)
&®-@ Packages (Order Unit) MR-G SOT-25 (3,000pcs/Reel)
NR-G SSOT-24 (3,000pcs/Reel)

) The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.

uonedissiq Jamog abeyoed 'a|,|
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9. Voltage Regulators Single Type

Bl Xxc6223 Series

Halogen
Antimony

o
FREE

General Description

The XC6223 series is a high speed LDO regulator that features high
accurate, low noise, high ripple rejection, low dropout and low power
consumption. The series consists of a voltage reference, an error
amplifier, a driver transistor, a current limiter, a phase compensation

300mA High Speed LDO Voltage Regulator with Built-in Inrush
Current Protection

Max. Output Current:
Output Voltage Range:
Dropout Voltage:

Low Quiescent Current:
Accuracy:

circuit, a thermal shutdown circuit and an inrush current protection

circuit.

Input Voltage Range:

The CE function enables the circuit to be in stand-by mode by

inputting low level signal. In the stand-by mode, the series enables
the electric charge at the output capacitor CL to be discharged via the

Stand-by Current:
High Ripple Rejection:
Protection Circuits:

internal switch, and as a result the Vout pin quickly returns to the
Vss level. The output stabilization capacitor CL is also compatible
with low ESR ceramic capacitors.

The output voltage is selectable in 0.05V increments within the range
of 1.2V to 4.0V which fixed by laser trimming technologies.

The

Low ESR Capacitors:
CE Function:

over current protection circuit and the thermal shutdown circuit are

built-in.

These two protection circuits will operate when the output

Packages:

current reaches current limit level or the junction temperature
reaches temperature limit level.

Pin Configuration

CE VIN

L“/:\‘J
N/

USPQ-4B03
(BOTTOM VIEW)

Typical Application Circuit

Vss 2 j
VOuT 1 j

D [ace
[Javn

USP-4
(BOTTOM VIEW)

VIN

TIT

CIN=LOWF
(ceramic) =

-

r

VIN

4

vout

[

vouT

Environmentally Friendly:

vout

[ U]

Operating Ambient Temperature:

N.C.

[

CE

2]

VvS§s

O

SSOT-24
(Top viEw omcnoEeeni A
VIN vss CE NC. vss CE
SOT-25 SOT-89-5
(TOP VIEW) (TOP VIEW)

VIN

CE
Input

VSS

VOUT!

I

CIN=104F
(ceramic)

300mA

1.2V~4.0V (0.05V increments)
200mV@loyt=300mA (Vout=3.0V)
100 A

+1% (2.0V~4.0V)

+20mV (1.2V~1.95V)

1.6~5.5V

(Absolute Max. Rating: 7.0V)
0.1uA

80dB@f=1kHz

Current Limit (400mA)

Short Circuit Protection

Thermal Shutdown

Inrush Current Protection
Cn=10uF, C=1.0uF

Active High, CL High Speed Discharge
- 40°C~ +85°C (A/B/C/D/E/FIGIH)
- 40°C~ +105°C (J/KIM/N/P/Q/R/T)
USPQ-4B03, SSOT-24, SOT-25,
SOT-89-5, USP-4

EU RoHS Compliant, Pb Free

Typical Performance Characteristics

XG6223x251

tr=tf= 0545, Ta = 25°C, loyr = 1€150mA

Vi = 85V, Cpy = 1 4 F (ceramic), C, = 1 4 F (ceramic)

2.60

255
250

2.45

utput Voltage

2.40

2.35

Output Gurrent

2.30

Output Voltage: Vour [V]

N
S
o
Output Current lout[mA]

2.25

2.20

Time [20 ¢ s/div]

Ordering Information

XC6223D2R@B®-D

DESIGNATOR ITEM SYMBOL DESCRIPTION
Inrush Current Protection CE Pull-Down Resistor C. Discharge
AlJ* NO NO
B/K* NO YES
C/M* NO YES (1MQ, TYP built-in) NO
D/N NO YES (1MQ, TYP built-in) YES
@ Type EP* YES NO
F/Q* YES YES
G/R* YES YES (1MQ, TYP built-in) NO
(The Recom"'nl]znded Type) YES YES (1MQ, TYP built-in) YES
[@C) Output Voltage 12~40 ex.) 2.80V -Q=2, @=8, @=please see down below.
1 1% (Vour=2.0V), £0.02V (Vour<2.0V)
@ Output Voltage In case the 2™ decimal place of output voltage is “0” — ex.) 2.80V
Accuracy B +1% (Vour=2.0V), +0.02V (Vour<2.0V)
In case the 2™ decimal place of output voltage is “5” — ex.) 2.85V
9R-G USPQ-4B03 (5,000pcs/Reel)
Packages NR-G SSOT-24 (3,000pcs/Reel)
®&®-@™ (Order ﬂnit) MR-G SOT-25 (3,000pcs/Reel)
PR-G SOT-89-5 (1,000pcs/Reel)
GR-G USP-4 (3,000pcs/Reel)

) The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.

* semi-custom
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B xc6222 Series

Halogen
Antimony

o
FREE

General Description

The XC6222 series is a highly accurate, low noise, high ripple
rejection, low dropout, and low power consumption high speed
CMOS voltage regulator. The series consists of a voltage
reference, an error amplifier, a driver transistor, a current limiter, a
thermal protection circuit, and a phase compensation circuit.

The CE function enables the entire circuit to be placed in a
stand-by state by inputting a low level signal to the CE pin. In this
stand-by mode, the electric charge at the output capacitor (CL) will
be discharged by the internal auto-discharge switch, and as a
result the Vout pin will quickly return to the Vss level.

Over-current protection and thermal protection circuits are
integrated. The protection circuit starts to operate when either
output current reaches the current limit level or junction
temperature reaches the temperature limit.

Pin Configuration

vouTt VIN

vouTt

700mA High Speed LDO Regulator

700mA

1.7V ~ 6.0V

(Absolute Max. Rating: 6.5V)
0.8V~5.0V (0.05V increments)

Max. Output Current:
Operating Voltage Range:

Output Voltage Range:

Dropout Voltage: 120mV @lour=300mA(Vour=3.0V)
Low Quiescent Current: 100 £ A (Vour=3.0V)
Accuracy: +1.0% (Vour>2.0V)

+0.02V (Vour=2.0V)
Less than 0.1 1 A (CE Active High)
65dB @ 1kHz

Stand-by Current:
High Ripple Rejection:
CE Pin Function: Active High

Low ESR Capacitor: Ceramic capacitor
Operating Ambient Temperature: -40°C~+85°C
Packages: USP-6C, SOT-25, SOT-89-5

Environmentally Friendly: EU RoHS Compliant, Pb Free

Typical Application Circuits

ET» vouT
CL(ceramic)

VIN vout

CIN: 1 y F(ceramic)

i
CE 6 [ HERLY Q
vss 5[] CJ2 Ne
NG 4[] 3 vout
ame J L
VIN VSss CE CE VvSss NC
USP-6C SOT-25 SOT-89-5
(BOTTOM VIEW) (TOP VIEW) (TOP VIEW)

Typical Performance Characteristics

@ Load Transient Response
XC6222x151
tr=tf=5 1t s,V\=2.5V, Ta=25°C

INPUT

SOT-25
(TOP VIEW)

1. VIN }--;

VIN o

2.N HE

CIN: 1 i F(ceramic) Ci.i H
I E voutl.., i

Vour=10—300mA, Cy=1.0 i F(ceramic), C,=6.8 i F(ceramic) VOUT
CL(ceramic)
16 — T 1000 :_I;
g; 15 Output Voltage 800 jé_ Usp_GC
> 3
: "% *C.: 2.24F or high E\T/OP ZIEW; ov)
= E L . or higher (Vour=4£.0~9.
213 Quteut Gurrent 400 3 4.7ﬁF or higher (Vour=2.1~2.45V)
21, 200 & 6.8uF or higher (Vour=0.8~2.05V)
) \ 3
1.1 0
Time: 100 i s/div
Ordering Information
XC62220D28@B®-D
DESIGNATOR ITEM SYMBOL DESCRIPTION
A without CE Pull-down resistor, without C, discharge (semi-custom)
D Type B without CE Pull-down resistor , with C, discharge (semi-custom)
C with CE Pull-down resistor, without C, discharge (semi-custom)
D with CE Pull-down resistor, with C, discharge (standard)
e.g. 2.8V —» =2, @=8
@3 Output Voltage 08~50 Ogtput Voltage Range : 0.8~5.0 V (0.05V increments)
1 Output voltage {x.x0v} (the 2" decimal place is “0")
@ Output Voltage Type +1.0% (Vour>2.0V), +0.02V(Vour=2.0V)
(The 2" Decimal Place) B Output voltage {x.x5v} (the 2" decimal place is “5")
+1.0% (Vour>2.0V), +0.02V(Vour=2.0V)
MR-G SOT-25 (3,000pcs/Reel)
®®-D™ Packages (Order Unit) PR-G SOT-89-5 (1,000pcs/Reel)
ER-G USP-6C (3,000pcs/Reel)

) The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.
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9. Voltage Regulators Single Type

©
§ -
XC6221 Series
)

Jé RoHS\|  [Animbny

g =~/ \rrREE

]

General Description

55 The XC6221 series are precise, low noise, high speed, low dropout
§§ regulators. They are fabricated using Torex's CMOS process.
g} Performance features of the series include high ripple rejection
2@ and low dropout voltage, and the series include a reference
3;:_, voltage source, an error amplifier, a current limiter, and a phase
=8 compensation circuit.
@ “ The CE function enables the circuit to be in stand-by mode by
== iNputing L level signal. In the stand-by mode, the series enables
= the electric charge at the output capacitor (CL) to be discharged via
= theinternal auto-discharge resistance, and as a result the Vout pin
= quickly returns to the Vss level. The series' output stabilization
£ capacitor (CL) is also compatible with low ESR ceramic capacitors.
= Output voltage is selectable in 0.05V increments within a range of
g 0.8V~5.0V, using laser trimming technologies.
S The current limiter's foldback circuit also operates as a short circuit
protection for the output current limiter and the output pin. The
[ | series achieves a great response with only 25 u A of low power
= consumption. Also the series has low dropout voltage
i; characteristics, which is 80mA at lout=100mA and VouTt=3.0V.
2 With the use of ultra small package, USPN-4 package, a small
2 footprint circuit can be designed.
o
=2

200mA High Speed LDO Voltage Regulators with ON/OFF Control

Features

200mA <Up to 250mA (TYP.)>
1.6V ~ 6.0V

(Absolute Max. Rating: 6.5V)
0.8V~5.0V (0.05V increments)

Output Current:
Operating Voltage Range:

Output Voltage Range:

Dropout Voltage: 80mV@ lout=100mA, VouT=3.0V
Low Quiescent Current: 25uA(TYP.)
Accuracy: +2.0% (Vout=1.50V) (Standard)

+30mV (VouT=1.45V) (Standard)
+1.0% (Vout=2.00V) (High Accuracy)
+20mV (VouT=1.95V) (High Accuracy)
Less than 0.1 ¢ A (CE Active High)
70dB @ 1kHz

Stand-by Current:
High Ripple Rejection:
CMOS

CL High Speed Auto Discharge (XC6221B/D)

Low Output Noise

Low ESR Capacitor: 1.0 1 F ceramic capacitor compatible
Operating Ambient Temperature: -40°C~+85°C

Packages: USP-4, SOT-25, SSOT-24, USPN-4
Environmentally Friendly: EU RoHS Compliant, Pb Free

Typical Performance Characteristics

] = @Load Transient Response
= XC6221x182
= Ves 2[E5 )3 CE VIN=CE=2.8V, Tr=Tf=5us
5 Topr=25°C, CN=CL=1uF (ceramic)
g Vourl (2 |4 Vi 19 300
@ USPN-4 Dutput Voltage
g UsP-4 Vi vesCE (BOTTOM VIEW) 18 250
3 (BOTTOM VIEW) SOT-25 SSOT-24
g (TOP VIEW) (TOP VIEW) s g
s E 17 200
-"ll Typical Application Circ - 2
_— g6 150 8
4 § Outgut Current §
g VIN vout 315 100 3
2 3 3
g Input cL
2 e vss 1uF 14 50
a o (Ceramic)
2 uF
(Ceramic)
13 0
— Time (500us/div)
&
-l Ordering Information
=]
3
2 XC6221DRQ@@B®®-D
% DESIGNATOR ITEM SYMBOL DESCRIPTION
@ A No CE pull-down resistor without C. auto discharge
@ Type B No CE pull-down resistor with C. auto discharge
= P [} CE pull-down resistor without Ci. auto discharge
> D CE pull-down resistor with C auto discharge
2 [@©) Output Voltage 08 ~ 50 ex.) Vour=3.00V -Q@ =3, @ =0
e +30mV @ 0.80V=Vour=1.40V
o] 2 When 0.1V steps such as Vour=0.80V —»2=0, =8, @=2
+2.0% @ Vour21.50V
When 0.1V steps such as Vour=1.50V -@=1, ®@=5, @®=2
+30mV @ 0.85V=Vour=1.45V
A When 0.05V steps such as Vour=0.85V —-2=0, ®=8, @=A
= +2.0% @ Vour=1.55V
: When 0.05V steps such as Vour=1.55V -@=1, ®@=5, @=A
g @ Output Voltage Accuracy +20mV @ 0.80V =Vour=1.90V
g 1 When 0.1V steps such as Vour=0.80V »@=0, =8, @=1
+1.0% @ Vour=2.00V
When 0.1V steps such as Vour=2.00V -2=2, @=0, @=1
+20mV @ 0.85V=Vour=1.95V
B When 0.05V steps such as Vour=0.85V —»2=0, ®=8, @=B
== +1.0% @ Vour=2.00V
= When 0.05V steps such as Vour=2.05V —»2=2, =0, @=B
g GR-G USP-4 (3,000pcs/Reel)
5 . . MR-G SOT-25 (3,000pcs/Reel)
< - :
3 ©e-@ Packages (Order Unit) NR-G SSOT-24 (3,000pcs/Reel)
H 7R-G USPN-4 (5,000pcs/Reel)
% * For the USPN-4 package, 0.80V=Vour=1.15V is under development.
'g_: ) The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.
=)
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Halogen

B XxC6220 Series

:
FREE
General Description

The XC6220 series is a highly accurate, low noise, high speed, low dropout,
and large current CMOS voltage regulator with GreenOperation function.
The series consists of a voltage reference, an error amplifier, a current
limiter, an inrush current prevention circuit and a phase compensation circuit
plus a driver transistor.

With a 0.2Q on-resistance driver transistor integrated and with output
currents up to 1A, the ultra low dropout voltage performance greatly extends
battery life as does the GreenOperation function which can switch between
high speed and power save modes automatically. Low ESR ceramic
capacitors can be used for the output stabilization capacitor (Cv).

Output voltage is selectable in 0.05V increments within the range of
0.8V~5.0V, using laser trimming technologies.

An over current protection circuit and a thermal shutdown circuit are built in.
The over current protection circuit will operate when the output current
reaches its limit current. The thermal shutdown circuit will operate when the
junction temperature reaches its limit temperature. The inrush protection
circuit works by controlling the inrush current which is charged to C. when
the IC starts up. In this way, any fluctuations to Vin caused by inrush current
during system start up can be minimized.

The CE function enables the output to be turned off and the IC becomes a
stand-by mode resulting in greatly reduced power consumption.

1A High Speed LDO Voltage Regulator with “GreenOperation”

1000mA (1.2V=Vour=5.0V)

1.6V ~ 6.0V

(Absolute Max. Rating: 6.5V)

0.8V ~ 5.0V (0.05V increments)
20mV @ 100mA (Vour=3.0V)
60mV@ 300mA (Vour=3.0V)

8 A(TYP.) in PS mode

50 ¢ A (TYP.) in HS mode

+1.0% (Vour22.0V)

+20mV (Vour<2.0V)

Thermal Shutdown: Detect 150°C, Release 135°C(TYP.)
Inrush Current Protection: 700mA (MAX.)

C. Auto Discharge: XC6220B/D Series

CE Pull-down Resistor: XC6220C/D Series

Output Capacitor: Ceramic Capacitor Compatible
Operating Ambient Temperature: - 40°C~ +85°C

Packages: USP-6C, SOT-25, SOT-89-5, SOP-8FD
Environmentally Friendly: EU RoHS Compliant, Pb Free

Max. Output Current:
Operating Voltage Range:

Output Voltage Range:
Dropout Voltage:

Low Quiescent Current:

Accuracy:

Pin Configuration

vout

sioje|nbay abeyjoA 6

. adA} 109)9q abeyjop
ainpo diyd mny I.I.I siojeinbay aBeloA ‘01

YOHMS pEOT] 'ZI.I

IS

VIN
ﬂ

vouTt NC
Vour 1 [T} [T 18 v @
~ g
Vour 2 [T [T 17 n S
v [5] [] vour g
NC 3 [T [T 16NC s
VN [3] 2] vour Q
b de THg U T
1 2 3 E
VIN Vvss CE CE VSss NC _‘:
USP-6C S0T-25 S0T-89-5 SOP-8FD :
(BOTTOM VIEW) (TOP VIEW) (TOP VIEMW) (TOP VIEW) %
<
- - - - - - - - O
Typical Application Circuit Typical Performance Characteristics H
o
XC6220x181 .
| CE=Vy, Cy=C,=10 1 F (ceramic)
500 ‘ ‘ —
VIN @
= Topr=25°C . >
T 400 - Topr=—40°C — 7| 5
| = — - —--Topr=85°C i 3
_ Input ; / S
——»{CE VOuT 5 300 7 s
uE L2 g
Ceoramie) —— oy LoAD 2 200 PO
VSS 3 e
£ 100 | o —
° = 5
T Q
0 5
T T 0 200 400 600 800 1000 %
Output Current: Ioyr (mA) 2
Ordering Information
XC6220D2R@@E®-D S
DESIGNATOR ITEM SYMBOL DESCRIPTION g
A without CE Pull-down resistor, without C. discharge (Semi-custom) E
) Type B without CE Pull-down resistor, with C, discharge (Standard) s
P C with CE Pull-down resistor, without Cy_discharge (Semi-custom)
D with CE Pull-down resistor, with C discharge (Semi-custom)
[@©) Output Voltage 08~50 e.g. 3.0V — D=3, @=0
@ Output Voltage Type 1 Output voltage {O.O0v} (the 2™ decimal place is “0”)
(The 2™ Decimal Place) B Output voltage {O.0O5v} (the 2™ decimal place is “5”)
MR-G SOT-25 (3,000pcs/Reel)
®®-D* Packages PR-G SOT-89-5 (1,000pcs/Reel)
(Order Unit) ER-G USP-6C (3,000pcs/Reel)
QR-G SOP-8FD(1,000pcs/Reel)

) The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.
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9. Voltage Regulators Single Type

. XC6219 Series  30poma High Speed LDO Regulator with ON/OFF Control
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= The XC6219 series are highly accurate, low noise, CMOS LDO Max. Output Current: 150mA (VouT<1.75V, types A~D)
=2 voltage regulators. Offering low output noise, high ripple rejection 240mA(Vout>1.8V, types A~D)
88 ratio, low dropout and very fast turn-on times, error amplifiers, driver 300mA(Vout=1.3V, types E~H)
&8 transistors, current limiters and phase compensation circuit internally. Operating Voltage Range: 2.0V ~ 6.0V _

25 The XC6219's current limiters' foldback circuit also operates as a (Absolute Max. Rating: 7.0V)
%3 short protect for the output current limiter and the output pin. Output Voltage I?ange: 0.9V ~5.0v (_0-05\/ increments)

The output voltage is set by laser trimming. Voltages are selectable Empa“t, Voltagtec. " ggOn’mA\V _E_'$;T‘100mA)

=== in 0.05V steps within a range of 0.9V to 5.0V. The XC6219 series are A(;\évurau(:e.scen urrent: ) lé(y ((Vou.'r)>1 5V)

=~ also fully compatible with low ESR ceramic capacitors, reducing cost Y :3'0m‘;/ (VOUT<'i 5V)

S and improving output stability.  This high level of output stability is ;1 0% (VOUT;:’; ov)

£ maintained even during frequent load fluctuations, due to the Stand-by Current: Less than 0.1_uA(TYP.)

% excellent transient response perfgrmance and high PSRR achieved High Ripple Rejection: 65dB (10kHz)

& across a broad range of frequencies. Output Capacitor: Low ESR Ceramic

@ The CE function allows the output of regulator to be turned off, Operating Ambient Temperature: -40°C~+85°C

resulting in greatly reduced power consumption. Packages: SOT-25, USP-6B, SOT-89-5

=7 Environmentally Friendly: EU RoHS Compliant, Pb Free
2

§ Pin Configuration Typical Performance Characteristics

g

- vaur N v ®Ripple Rejection Rate

B B o XC6219x302
ce 6 [ Gl 1 v~

— Q vss 5 [1] D 3 2 NC Vin=4.0V, lour=50mA, C.=1pF (ceramic)

& H vout 100

> NC 4 [ g 3 o

o vih Vs & J s USP-6B g 0 o

% SOT-25 X v o« (BOTTOM VIEW) z 70

S (TOPVIEW) SOT-89-5 T’

g (ToPVIEW) § e

% 5 50 N

-l Typical Application Circuit g 40
= 5 %

E (1 []vin vout[[5] g 20

":OF 10

CL
§ I ves I TuF o0.01 0.1 1 10 100
% < I CE NC I Ripple Frequency f (kHz)

——CN
1uF
SOT-25

?
G
z
-l Ordering Information
2
i XC62190DQR@B®-D
(o]
¢ DESIGNATOR ITEM SYMBOL DESCRIPTION
A 150mA, Active High, pull-down resistor built in (Semi-custom)
B 150mA, Active High, no pull-down resistor built in (Standard)
> C 150mA, Active Low, pull-up resistor built in (Semi-custom)
Q D 150mA, Active Low, no pull-up resistor built in (Semi-custom
= @ CE Pin Logic » Active Low, no pull-up resistor buikt in (Sermt )
g E 300mA, Active High, pull-down resistor built in (Semi-custom)
Q F 300mA, Active High, no pull-down resistor built in (Standard)
G 300mA, Active Low, pull-up resistor built in (Semi-custom)
H 300mA, Active Low, no pull-up resistor built in (Semi-custom)
@3 Output Voltage 09~50 eg. @=3, @=0, — 3.0V
2(3) 0.1V increments, +2.0% accuracy
— eg. @=2, ®=8, @®=2 — 2.80V, £2%
; 102 0.1V increments, +1.0% accuracy
= = =i =1 — D
@ @ Output Voltage eg. @=3, @=0, @®=1 3.00V, 1%
el Accuracy ACD) 0.05V increments, +2.0% accuracy
@ eg. @=2, @=8, @=A — 2.85V, +2%
B (2 0.05V increments, +1.0% accuracy
eg. @=3, @=0, ®=B — 3.05V, =1%
MR-G SOT-25 (3,000/Reel)
. Packages
B®®-DM (Order Unit) PR-G SOT-89-5 (for XC6219 only) (1,000pcs/Reel)
rder uni
DR-G USP-6B (for XC6219 only) (3,000pcs/Reel)

1) The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.
(2) Output voltage of the +1% accuracy product is 3.0V or more.
(%) Output voltage accuracy of the Vour=1.5V is £30mV.
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Bl XxC6218 Series
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General Description

XC6218 series are highly precise, low noise, positive voltage LDO
regulators manufactured using CMOS processes. The series
achieves very low quiescent current, 1.0 # A (TYP.) and consists of
a reference voltage source, an error amplifier, current limit circuit,

Features

Max. Output Current:

Operating Voltage Range:

200mA Low Power Consumption LDO Regulators

200mA (300mA Limit: TYP.)
(@VouT=3.0V, VIN=4.0V)
1.5V ~ 6.0V

(Absolute Max. Rating: 7.0V)

sioje|nbay abeyjoA 6

0.9 ~ 4.0V (0.1V increments)
200mV@Ilout=100mA
(@VouT=3.0V)

Low Quiescent Current: 1.0¢4A(TYP.)

Output Voltage:
Dropout Voltage:

and a phase compensation circuit plus a driver transistor.
Small USP-3 and SSOT-24 packages make high density mounting
possible. Therefore, the series is ideal for applications where
high density mounting is required such as in mobile phones.
Output voltage is selectable in 0.1V increments within a range of Accuracy: +2.0%
0.9V~4.0V by laser trimming. The series is also compatible with (1.5<Vout=4.0V)
low ESR ceramic capacitors (CL), which give added output +30mV
stability. (0.9=VouT=1.5V)
The current limiter’s fold-back circuit also operates as a short External Capacitor: 01uF~1.0uF
protect for the output current limiter and the output pin. Current Limit Circuit Built-in
Output Capacitor: Low ESR Ceramic
Operating Ambient Temperature: -40°C~85°C
Packages: USP-3, SSOT-24
Environmentally Friendly: EU RoHS Compliant, Pb Free

Pin Configuration

VIN VOUT

. adA) 10910q abejop
ainpop diyd mniy lI.I siojeinbay aBeloA ‘01

YOHMS pEOT] 'ZI.I

Sy, 4 :
3 3VsS :
1 [ g

2 ]
VOUT VIN NG VSS H
USP-3 SSOT-24 i;
(BOTTOM VIEW) (TOP VIEW) ;

Typical Application Circuit Typical Performance Characteristics

@Supply Current vs. Input Voltage —
O VIN XC6218P202 2
e - :
vss 0.1uF 14 5
el ; (ceramic) A 2
ZP 12 <
3 E 01uF = 5
1;, l(ceramic) @ 1.0 , ¢
08
USP-3 g . s _—
(BOTTOM VIEW) s 1 fJ o
Z 04 // / Ta=85°C =
o —nE ]
3 02 Tardoe — 5
0.0 | | |
0 1 2 3 4 5 6
Input Voltage: VIN (V)
—
Ordering Information z
»
(2]
XC6218PDRRDEG-® &
DESIGNATOR ITEM SYMBOL DESCRIPTION
Output voltage
_ “@)” represents value after the decimal point.
00 Output Voltage 09~40 Ex) 15 = @1, @:5=15V
33 = M3, @:3=3.3V —
Output Voltage o g
® Accuracy 2 2.0% &
. . HR-G USP-3 (3,000pcs/Reel) o
—@)" S
@5-® Packages (Order Unit) NR-G SSOT-24 (3,000pcs/Reel) H
) The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant. E
g
s
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9. Voltage Regulators Single Type

*GreenOperation-compatible

. XC6217 Series

(T
FREE
General Description

The XC6217 series are precise, low noise, high speed, low dropout
regulators with green operation (GO) function. They are fabricated using
Torex’s CMOS process. Performance features of the series include high
ripple rejection and low dropout voltage, and the series include a reference
voltage source, an error amplifier, a current limiter, and a phase
compensation circuit.

GO provides high speed operation, low quiescent current and high
efficiencies by automatically switching between a high speed mode (HS)
and a power save mode (PS) depending upon the load current level. The
switching point of the GO to the output current is being fixed inside the IC.
When only high-speed operation is required, it can be fixed by inputting a
high level signal to the GO pin, thus providing operating conditions with the
most suitable level of supply current for the application.

The CE function enables the output to be turned off resulting in greatly
reduced quiescent current. In this state, with the XC6217B/D series, the IC
turns on the internal switch located between the Vout and Vss pins. This
short enables the electric charge at the output capacitor (CL) to be
discharged via the internal auto-discharge resistance, and as a result the
Vout pin quickly returns to the Vss level. The series' output stabilization
capacitor (CL) is also compatible with low ESR ceramic capacitors.

Output voltage is selectable in 0.05V increments within a range of
0.8V~4.0V, using laser trimming technologies.

The current limiter's foldback circuit also operates as a short circuit
protection for the output current limiter and the output pin.

200mA High Speed "Green Operation” LDO Voltage Regulators

Output Current: 200mA <Up to 250mA (TYP.)>

Operating Voltage Range: 1.6V ~ 6.0V (Voyr: 0.8V ~ 1.55V)
1.8V ~ 6.0V (Vour: 1.6V ~ 4.0V)

Output Voltage Setting Range: 0.8V~4.0V (0.05V increments)

Dropout Voltage: 80mV@ lout=100mA, VouT=3.0V

Low Quiescent Current: 451 A (TYP.) when PS mode

251 A (TYP.) when HS mode

+2.0% (HS : Vout=2.0V)

+30mV (HS : Vout=1.95V)

+2.5%, -3.5% (PS : Vout=2.6V)

+3.5%, -4.5% (PS : 1.6V=Vout=2.55V)

+70mV, -90mV (PS : 0.8 =VouT=1.55V)

Standby Current: Less than 0.1 4 A

High Ripple Rejection: 70dB @ 1kHz (When HS mode)

Low ESR Capacitor: 1.0 u F Ceramic capacitor compatible

Operating Ambient Temperature: -40°C~+85°C

Packages: USP-4D, SOT-25 (XC6217A/B)
SSOT-24, USPN-4 (XC6217C/D)

Environmentally Friendly: EU RoHS Compliant, Pb Free

Accuracy:

Pin Configuration

vouT GO VIN vouT

3
VIN VSs CE SSOT-24
SOT-25 (TOP VIEW)
(TOP VIEW)

Typical Application Circuit

VIN VOouT
Input Input oL
— —»| CE GO — 1uF
CIN vss (Ceramic)
1uF
(Ceramic)

Ordering Information

M
Go|2] [3]ce Vss2[ ] [ jsce
5
vss
vouT|1] [4]vIN Vourl | ) [ ]|4Vw
USP-4D USPN-4
(BOTTOM VIEW) (BOTTOM VIEW)

Typical Performance Characteristics

XC6217B281MR

VIN=3.8V,Tr=Tf=5usec, Ta=25C
CIN=CL=1.0uF(Ceramic)

VOUT HSmode

(V)
(V)

VOUT GOnode

ol
Py
a
~
v
&

»
@
~
i
VOUT_GOmode

VOUT_HSmode

~
>
a

255

Output Cgrrent [

~
>

25

10UT§0.1mA [0UTF0.1mA
245 255

Time (500usec/div)

XC621702R@B®-D

DESIGNATOR ITEM SYMBOL DESCRIPTION
A CE Active High, no C. discharge resistor
) Type of Regulator B CE Active High, with C. discharge resistor
C CE Active High, no C. discharge resistor, no GO pin (SSOT-24)
D CE Active High, with C. discharge resistor, no GO pin (SSOT-24)
[R©) Output Voltage 08 ~ 40 ex.) Vourm=3.0V - @ =3, @ =0
2 +2.0%, 0.1V increments _ex.)2.8V — @ =2, @ =8, @ =2
A +2.0%, 0.05V increments ex.)2.85V — @ =2, @ =8, @ =A
@ Output Voltage Accuracy 1 £1.0%, 0.1V increments__ex.) )2.8V > @=2,3=8_@ =1
B +1.0%, 0.05V increments _ex.)2.85V — @ =2, @ =8, @ =B
GR-G USP-4D (XC6217A/B type) (3,000pcs/Reel)
e . MR-G SOT-25 (XC6217A/B type) (3,000pcs/Reel)
©e-0™ Packages (Order Unit) NR-G SSOT-24 (XC6217CID type) (3,000pcs/Reel)
7R-G USPN-4 (XC6217C/D type) (5,000pcs/Reel)

) The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.

(2 Qutput Range of USPN-4 is 1.6V =Vour=4.00V
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. XC6216 Series 2sv Input Voltage Regulators with CE Pin

Halogen'
Antimony
bl
FREE

General Description

sioje|nbay abeyjoA 6

XC6216 series are highly precise, low noise, positive regulator ICs. Max. Output Current: 150mA <§
The series consists of a voltage reference, an error amplifier, a (Up to 200mA)(VIN=VouT+3.0V) ,?-,%
current limiter, a thermal shutdown circuit and a phase compensation Input Voltage Range: 2.0v~28.0V §g
circuit plus a driver transistor. (Absolute Max. Rating: 30.0V) o2
The output voltage is selectable in 0.1V increments within the range Output Voltage: 1.8V~12.0V (0.1V increments) g‘g_
of 1.8V to 12V using laser trimming technologies (XC6216B series). Setting Range: (With external resistors: 2.0V~23.0V) 5%
Furthermore, with external resistors, the output voltage can be set Dropout Voltage: 300mV@lout=20mA B
from 2.0V to 23V (XC6216C series). The series’ output stabilization Low Quiescent Current:  5uA =
capacitor (CL) is also compatible with low ESR ceramic capacitors. Accuracy: 1+2.0% =
The over current protection circuit and the thermal shutdown circuit (+1.0% Possible) =
are built-in. These two protection circuits will operate when the Stand-by Current: Less than 0.1 ¢« A g
output current reaches current limit level or the junction temperature High Ripple Rejection: 40dB@1kHz =
reaches temperature limit level. Operating Ambient Temperature: -40°C~+85°C =
The CE function enables the output to be turned off and the IC Packages: SOT-25, SOT-89, SOT-89-5, USP-6C, | &
becomes a stand-by mode resulting in greatly reduced quiescent SOT-223, TO-252,S0T-23, USP-6B06 | &

current. Environmentally Friendly: EU RoHS Compliant, Pb Free

—
Pin Configuration =
§_
Vi NC/Vora I 2 [
Vss =
v cE 7N H ('mﬁ ‘ 3
o [ [ g
O O Vi 6P g1 Vour Vi 6|00 D1 Vour
Vss 50 gz2Ne
NG/Vors 40 g3 cE Vss 5 D D 2 NC
me Vuss %/Vum vlj,lr lv_I; lﬁ! L| |v£| Q Vout VIN Ne 4 D D 3 CF —
g Vour Vs g =)
SEEe, S e OO0 L coras USP-6806 5
v v Ve (TOP VIEW) &
= (BOTTOM VIEW) =
1 3 c
Vi Vss. Vour g
SOT-223 TO-252 (<)
(TOP VIEW) (TOP VIEW) g
s
Typical Application Circuits g
@ XC6216B/XE6216BSeries @XC6216C Series T
(Fixed Output Voltage) (Output Voltage Externally Set) ;I;
=
(]
<
VIN VOUT VIN VOouT &
=3
R21 =
cN CE oL CIN CE VOFB cL ‘43
1uF VSS 1uF uF Vvss R22 1uF
—_—
z
Ordering Information g
S
XC6216DQB@DBE®-D: CE function (Active High) Fixed output voltage 1.8V~12.0V (0.1V increments) 5
DESIGNATOR ITEM SYMBOL DESCRIPTION §
. B Fixed output voltage
@ Type and Options of Regulators 9] Output voltage externally set (Vors=2.0V)("3)
For the voltage within 1.8V ~9.9V (0.1V increments); ]
18 ~ CO e.g. 2.5V = 25, 5.0V = 50 >
@3 Output Voltage For the voltage within 10.0V~12.0V (0.1V increments); Q
e.g. 10.6V = A6, 11.2V = B2, 12.0V = C0 3
20 For C type (output voltage externally set), Vors=2.0V only o]
. 2 +2.0%
@ Output Voltage Accuracy (2 3 i1 0"/:: =)
MR-G SOT-25 (3,000pcs/Reel)
. ) PR-G SOT-89-5 (1,000pcs/Reel)
—(7)(*1)
6e-@ Packages (Order Unit ER-G USP-6C (3,000pcs/Reel) =
8R-G USP-6B06 (5,000pcs/Reel) B
) The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant. 2
(2) For the C type, the accuracy is based on Vors voltage. The actual output voltage accuracy is depended on the external resistances. 99-.
(3 USP-6B06 package is available for the A/B types and Output Voltage Accuracy +2%. @
XC6216DDRR@B-®: 3 pin regulator (No CE function), Fixed output voltage 1.8V~12.0V (0.1V increments)
DESIGNATOR ITEM SYMBOL DESCRIPTION
For the voltage within 1.8V~9.9V (0.1V increments);
_ e.g. 2.5V = 25, 5.0V = 50
@ Output Voltage 18~C0 | Eor the voltage within10.0V~12.0V (0.1V increments); f—
e.g. 10.6V = A6, 11.2V = B2, 12.0V = C0 3
® Output Voltage Accuracy 2 £2.0% g
1 +1.0% |
MR-G SOT-23 (3,000pcs/Reel) g
" . PR-G SOT-89 (1,000pcs/Reel) 2
—(@®)(*1)
@ Packages (Order Unit) FR-G | SOT-223 (1,000pcs/Reel) g
JR-G TO-252 (2,500pcs/Reel) B
o

) The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.
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9. Voltage Regulators Single Type

. XC6215 Series 0.8 1 A Low Quiescent Current Voltage Regulator with CE Pin

(T
FREE

©
<
o
=
&
Q
®
=)
®
Q
=
]
a2
o
=
7}

5; The XC6215 series are highly precise, low noise, positive voltage Max. Output Current: 200mA (300mA Limit, TYP.)
FH LDO regulators manufactured using CMOS processes. The series @VouTt=3.0V, VIN=4.0V
gi achieves very low quiescent current, 0.8 1 A (TYP.) and consists of a Operating Input Voltage Range: 1.5V ~ 6.0V (Absolute Max. Rating: 7.0V)
%@ reference voltage source, an error amplifier, a current foldback Output Voltage range: 0.9V~5.0V(0.1V Increments)
25 circuit, and a phase compensation circuit plus a driver transistor. Dropout Voltage: 320mV@louT=100mA (@VouT=3.0V)
§§ Ultra small packages USPN-4, USP-3, USP-4, USP-6B06 and Low Quiescent Current: 0.8 L A(TYP.)
SSOT-24, and small package SOT-25 packages make high density Accuracy: +2.0%
=== mounting possible. Therefore, the series is ideal for applications (1.5V<VouTt=5.0V)
= where high density mounting is required such as in mobile phones. +30mV
S Output voltage is seleptaple in 0.1V increments within a range of (0.9V=Vout=1.5V)
_§. 0.9V ~ 5.0V by laser trimming ) ) Stand-by Current: Less than 0.1« A
= The series is also compatible with low ESR ceramic capacitors, Output Capacitor: Low ESR Ceramic
2 which give added output stability. . : . ° o
g U J Operating Ambient Temperature: - 40°C ~ + 85°C
@ The current limiter's foldback circuit also operates as a short protect Packages: USP-4. SSOT-24
for the output current limiter and the output pin. ges: USP-SZFor XCGZ%SP type only)
=== Furthermore, the CE function allows the output of the regulator to be SOT-25 USPN-4 USF)’I-p6BOGy
;5 turned off, resulting in greatly reduced quiescent current. Environmentally Friendly: EU RoHS Compliant, Pb Free
-l Pin Configuration
VSS VIN Vout VouT NC
: q
=
VIN 4[] (|1 Vout VOUTZJF VSSZ:||:||:3 cE Wé6|l Q|1 vour
CE s|J [Jj2Vss VIN1[] B Vout 11 04 vin cE5|] |2 vss
3 Ne 410 |8 nc
VSS
USPN-4 USP-3 USP-4 (E VE' D
SS VIN VSS CE
(BOTTOM VIEW) (BOTTOM VIEW) (BOTTOM VIEW)
USP-6B06 SSOT-24 SOT-25
(BOTTOM VIEW) (TOP VIEW) (TOP VIEW)

Typical Application Circuit Typical Performance Characteristics

@USP-4 and SSOT-24 packages Supply Current vs. Input Voltage

XC6215x302

(For the USP-3 package, with no CE pin) VIN=VCE

CIN=1.0pF(ceramic),CL=0.1pF(ceramic)

1abaeyg Kispeg 'nl S19]|013u0D uoxNg ysnd 'cLI

14

— vouT i

i 4 VIN VOUT ’

3 g w0

5 3

: —> CE e

) p——

g vSS CL=0.1uF 3 o

CIN=1.0uF (ceramic) | T e Tamc ]

N (ceramic) 02 : A

= nw L1

g 0 1 2 3 4 5 6

g Input Voltage VIN (V)

e

Ordering Information
XC621502@@®®-D

_—_—

S DESIGNATOR ITEM SYMBOL DESCRIPTION

o " " " - "

@ B CE logic= Active High with pull-down registor

§ @ Type of Regulator P 3 pin regulator with no CE pin(USP-3 only)

0.9V~5.0V, 0.1V step
@ Output Voltage 09~50 e.9. Vour=3.0V—@23, @—0
@ Output Voltage Accuracy 2 +2.0%
GR-G USP-4 (3,000pcs/Reel)

== NR-G SSOT-24 (3,000pcs/Reel)

;,g ) . HR-G USP-3(for XC6215P type only) (3,000pcs/Reel)

H ©6-@ Packages (Order Unit) MR-G SOT-25 (3,000pcs/Reel)

) 7R-G USPN-4 (5,000pcs/Reel)

5 8R-G USP-6B06 (5,000pcs/Reel)

ﬁ ) The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.
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. XC6214 Series 500mA High Speed LDO Regulators, Thermal Shutdown

(T
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The XC6214 series are highly precise, low noise, high current, Max. Output Current: 500mA (800mA limit) 5';,
positive voltage low dropout regulators. They are fabricated using Operating Voltage Range: 1.8V ~ 6.0V 5
Torex's CMOS process. The series features a voltage reference, an (Absolute Max. Rating: 6.5V) |8
error amplifier, a current limiter, a thermal protection circuit, and a Output Voltage: 1.2V, 1.5V, 1.8V, 2.5V, 3.0V, 3.3V EE
phase compensation circuit plus a driver transistor. (standard) ﬁf—,
The output voltage is selectable in 0.1V increments within the range Other voltages between 1.2V ~ 5.0V %‘g
of 1.2V to 5.0V. (Output voltage 1.2V, 1.5V, 1.8V, 2.5V, 3.0V, and .
3.3V, tandard products. Other than th It (semi-custom)

oY, are swancard products. er than fhese voltages are Dropout Voltage: 500mV @ louT = 500mA (Vout=3.3V) ===
available as semi-custom products.) Low Qui nt Current: 8uA (TYP =
The series is also compatible with low ESR ceramic capacitors, ow UIe.sce urrent: Hu 0( ) £
which give added output stability. This stability can be maintained Accuracy: £2.0% 2
even during load fluctuations due to the excellent transient response Ripple Rejection Rate: ~ 40dB @ 1k Hz e
of the series. Operating Ambient Temperature: - 40°C ~ + 85°C g
The over current protection circuit and the thermal shutdown circuit Packages: SOT-89, TO-252 <
are builtin. The over current protection circuit will operate when the Environmentally Friendly: EU RoHS Compliant, Pb Free

output current reaches current limit level. The thermal shutdown

circuit will operate when the junction temperature reaches ?
temperature limit level. E
Pin Configuration g
=
VIN Vss
:
2]

o o [
Vss VIN Vout I_I
2
SOT-89 (TOP VIEW) 1 3

ViN Vss Vour

TO-252 (TOP VIEW)

Typical Application Circuit Typical Performance Characteristics

Dropout Voltage vs. Output Current

1ebiey) Aisneg 'ﬂ,I S19]|04}u0D UOHNg ysnd -s;l

XC6214P332 —
A'T VIN Vourt 1.2 CIN=CL=1.0pF(ceramic) :
c
VIN R 1o T| =85°C | 2
I Vss CL L > P e :
1.0uF 1.0uF <08 s s
- 1 g
o 06
g
2 04 L — ||
§ 02 |_——] g
(]
0.0 = 5
0 100 200 300 400 500
Output Current : IOUT (mA)
Ordering Information —
S
XC6214PDRB@E-® g
DESIGNATOR ITEM SYMBOL DESCRIPTION ;2‘-
12 1.2V
15 1.5V
06 Output Voltage ;g ;gx
30 3.0V =
33 3.3V g
©) Output Voltage Accuracy 2 +2.0% 8
. ) JR-G TO-252 (2,500pcs/Reel) )
—(B)(*1) -1
@56 Packages (Order Unit) PR-G SOT-89 (1,000pcs/Reel) g
) The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant. 3
g
2
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9. Voltage Regulators Single Type

. XC6209 Series 300mA High Speed LDO Regulators with ON/OFF Control
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General Description
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5; The XC6209 series are highly precise, low noise, positive voltage Max. Output Current: 150mA (300mA = XC6209 E to H types)
§§ LDO regulators manufactured using CMOS processes. The series Max. Operating Voltage: 2.0V~ 10V
2 achieves high ripple rejection and low dropout and consists of a (Absolute Max. Rating: 12.0V)
%@ voltage reference, an error amplifier, a current limiter and a phase Output Voltage Range: 0.9V~6.0V(0.05V increments)
“ & compensation circuit plus a driver transistor. Dropout Voltage: 200mV (lout=100mA)
§§ Output voltage is selectable in 0.05V increments within a range of Low Quiescent Current: 25 A(TYP.)
0.9V ~ 6.0V. Accuracy: +2.0% (Vout>1.5V)
=== The series is also compatible with low ESR ceramic capacitors which +30mV (Vout<1.5V)
'§ give added output stability. This stability can be maintained even Stand-by Current: Less than 0.1 £ A (TYP.)
= during load fluctuations due to the excellent transient response of the High Ripple Rejection: 70dB (10kHz)
S series. o o Output Capacitor: Low ESR Ceramic
H The current limiter's foldback circuit also operates as a short protect Operating Ambient Temperature: -40°C ~ +85°C
g for the output gurrent limiter and the output pin. o Packages: SOT-25, USP-6B, SOT-89-5
®  The CE function enables the output to be turned off, resulting in Environmentally Friendly: EU RoHS Compliant, Pb Free
greatly reduced quiescent current.
g Pin Configuration Typical Performance Characteristics
'g': weur WN vour NG XC6209 (3V)
o
= [ 75 0[ [5] 40
CE 6 [ Gl 1 v
O vss 5 [ O 2 NC z 2
— NC 4 [ ] 3 vout ;J |
& A B B @ B £ 24 "
2 El El El VN vss CE UsPes g = Topre85°C
@ NC  ws  CE SOT-25 (BOTTOM VIEW) 3 . =25c |
= SOT-89.5 (TOP VIEW) z i
- 3 s
%
= 0
& 0 2 4 6 8 10
T Input Voltage:VIN(V)
:
Ol Typical Application Circuit
Q
=3
D
g VIN VOUT
CL
Vss 7];7 1uF
——[«J|cE NC

$D| aApowoIny gLI
3—4 l
=0
Tz

Ordering Information

—
5 XC6200D2R@@B®®-D
=
:.‘;’ DESIGNATOR ITEM SYMBOL DESCRIPTION
@ A/E Active High (pull-down resistor built-in, semi-custom)
@ Type of Regulator B/F Active High (no pull-down resistor built-in, standard)
CE Pin Logic C/IG Active Low (pull-up resistor built-in, semi-custom)
D/H Active Low (no pull-up resistor built-in, standard)
_ e.g. 20:2.0V,
? (DE) Output Voltage 09~60 30-3.0V.
2 2 0.1V increments, +2.0% accuracy
3 eg. @=2, @=8, @=2 — 2.80V, £2.0%
° 1 0.1V increments, *+1.0% accuracy
e.g. @=2, @=8, @=1 — 2.80V, =1.0%
@ Output Voltage Accuracy g @ © @ - >
A 0.05V increments, +2.0% accuracy %
eg. @=2, @=8, @=A — 2.85V, £2.0%
B 0.05V increments, +1.0% accuracy
e.g. @=2, @=8, @=B — 2.85V, +1.0%
MR-G SOT-25 (3,000pcs/Reel)
®®G- M Packages (Order Unit) PR-G SOT-89-5 (1,000pcs/Reel)
DR-G USP-6B (3,000pcs/Reel)

) The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.
(2) Max. output current of XC6209E to H series depend on the setting voltage.
(3 Within £30mV (Voutr=1.5V)

uonedissiq 1amod abeyoeq 'gLI
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. XC6206 SerieS 1uA Low Power 3 Terminal Voltage Regulator

(T
FREE

sioje|nbay abeyjoA 6

The XC6206 series are highly precise, low quiescent current, high Max. Output Current: 200mA (3.0V type) 5';
voltage, positive voltage regulators manufactured using CMOS and Max. Operating Voltage: 6.0V (Absolute Max. Rating: 7.0V) EE
laser trimming technologies. The series provide high currents with Output Voltage Range: 1.2V ~ 5.0V (0.1V increments) ol
a significantly low dropout voltage. Dropout Voltage: 250mV @ lout=100mA (3.0V type) 2§
The XC6206 series consists of a current limiter circuit, a driver Low Quiescent Current: 1.0 L A(TYP.) %E
transistor, a precision reference voltage and an error correction Accuracy: +2.0% (x30mV@VouT<1.5V)(£1.0%@Vout=2.0V) § 8
circuit. Output Capacitor: Low ESR Ceramic
The series are compatible with low ESR ceramic capacitors. The Operating Ambient Temperature: -40°C ~ +85°C T
current limiter's foldback circuit also operates as a short protect for Packages: SOT-23, SOT-89, USP-6B =
the output current limiter and the output pin. Environmentally Friendly: EU RoHS Compliant, Pb Free =
Output voltage can be set internally by laser trimming technologies. E
It is selectable in 0.1V increments within a range of 1.2V to 5.0V. E
c
o

Pin Configuration

—_—

®
VIN E
VN g
—— g
vout 6 [0 Ol 1 n~c g’_

O NCS BT Ol 2vss

m Izl VIN4 [ O] 3N

Vss vour
SOT-23 USP-6B
(TOP VIEW) m E] [ﬂ (BOTTOM VIEW)
Vss VIN Vout
SOT-89
(TOP VIEW)

Typical Application Circuit Typical Performance Characteristics

1ebiey) Aisneg 'ﬂ,I S19]|04}u0D UOHNg ysnd -sLI

XC6206P302
Vout [[2] > 15
3] |VIN —~
] < 12
vee —a g =
. —T— 1.0 u F(ceramic) ‘g 09 -g
—/77|*1.0u F(ceramic) 3 06 g
7: Topr=85°C 5
g 25°C 2
@ 03 40c]| &
/ J 7 7T |
0
3 4 5 6 —
Input Voltage:VIN (V) ;
g
Ordering Information 3
XC6206PDRRDEG-®
DESIGNATOR ITEM SYMBOL DESCRIPTION =
Q@) Output Voltage 12 ~ 50 e.g. Vout:3.0V—®=3, @=0 o
2 +2.0% @ VouT=1.5V, + 30mV @ VouT<1.5V g
©) Output Voltage Accuracy 1 £1.0% @ VoUT=2.0V g
MR-G SOT-23 (3,000pcs/Reel)
@e-® Packages (Order Unit) PR-G SOT-89 (1,000pcs/Reel)
DR-G USP-6B (3,000pcs/Reel)
) The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant. =
B
H
o
.
g
E
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9. Voltage Regulators Single Type

. XC6206J Series Low Consumption Current Regulators

Halogen'
Antimony

o
FREE

XC6206J series are highly precise, low noise, positive voltage LDO Maximum Output Current: 200mA
regulators manufactured using CMOS processes. The series Dropout Voltage: 200mV@IOUT=100mA
achieves very low supply current, 1.0uA (TYP.) and consists of a (Vour=3.0V)
reference voltage source, an error amplifier, current limit circuit, and Operating Voltage Range: 1.5V ~ 6.0V (Absolute Max. Rating: 7.0V)
a phase compensation circuit plus a driver transistor. Output Voltage: 0.9 ~ 4.0V (0.1V increments)
The series is also compatible with low ESR ceramic capacitors (C.), Low Consumption Current: 1.0pA (TYP.)
which give added output stability. Protection Circuit: Current Limit 300mA (TYP.)
The current limiter’s fold-back circuit also operates as a short protect Short Circuit Protection 50mA (TYP.)
for the output current limiter and the output pin. External Capacitor: 0.1yF~1.0uF
Operating Ambient Temperature: - 40°C~+85°C
Package: SOT-25-02

Environmentally Friendly: EU RoHS Compliant, Pb Free

Pin Configuration

Vourt Vss

H

2]
NC wn NC

SOT-25-02
(TOP VIEW)

Typical Application Circuit

Typical Performance Characteristics

@Supply Current vs. Input Voltage

XC6206J202MR-G
=T[Ne Vs [a]® B 30
l 01uF Py Ta=-40°c
(ceramic) < 25 | —5ro
_— Vm % Ta=25°C
> 3 20 Ta=85°C
g 0.1uF c
z o
% (ceramic) ' NC  Vss 5} 15
5 > 1.0
» = /.f
S 05
[ | o
2 0.0
3
5 0 1 2 3 4 5 6
n
Input Voltage: Viy(V)
Ordering Information
||
o XC6206JDRQ@E-6
;-'o:' DESIGNATOR ITEM SYMBOL DESCRIPTION
& Output voltage
)
D2 Output Voltage 09~40 ex)3.0V = (D=3, @=0
©) Output Voltage Accuracy 2 2% (Vourm=1.5V), 30mV(Vourm<1.5V)
@B-E"" Package (Order Unit) MR-G SOT-25-02 (3,000pcs/Reel)
— ) The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.
3
g
o
8
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. XC6204/XC6205 Series 3pomai150ma High Speed LDO Regulators with CE Pin

Halogen

RoHS | [ Aliesny

=~/ \FReE
General Description

The XC6204/XC6205 series are highly precise, low noise, positive
voltage LDO regulators manufactured using CMOS processes. The
series achieves high ripple rejection and low dropout and consists of
a voltage reference, an error amplifier, a current limiter, and phase
compensation circuit plus a driver transistor.

Output voltage is selectable in 0.05V increments within a range of
0.9V ~ 6.0V.

The series is also compatible with low ESR ceramic capacitors which
give added output stability. This stability can be maintained even
during load fluctuations due to the excellent transient response of the
series.

The current limiter's foldback circuit also operates as a short protect
for the output current limiter and the output pin.

The CE function enables the output to be turned off, resulting in
greatly reduced quiescent current.

Pin Configuration

Vour Vss VN CE Vss Vn

lzl cE6 [0 . Ol 1 vN
Q vss 5 [0 O] 2 NC

T 0 0 o

NC Vss CE NC Vout USP-68
SOT-89-5 SOT-25 (BOTTOM VIEW)
(TOP VIEW) (TOP VIEW)

Typical Application Circuit

NC 4 |O i 3 vour

sioje|nbay abeyjoA 6

150mA

300mA (XC6204E~H Series)

2.0V ~ 10V (Absolute Max. Rating: 12.0V)
0.9V ~ 1.75V [XC6205] (0.05V increments)
1.8V ~ 6.0V [XC6204] (0.05V increments)

Max. Output Current:

Operating Voltage:
Output Voltage Range:

Dropout Voltage: 200mV @ 100mA
Low Quiescent Current: 704 A (TYP.)
Accuracy: +2.0%, = 1.0%,

Less than 0.1 £ A(TYP.)
70dB (10 kHz) (XC6204)
60dB (10 kHz) (XC6205)
Output Capacitor: Low ESR Ceramic

Operating Ambient Temperature: -40°C ~ +85°C
Packages: SOT-23, SOT-89-5, USP-6B
Environmentally Friendly: EU RoHS Compliant, Pb Free

Stand-by Current:
High Ripple Rejection:

. adA} 109)9q abeyjop
ainpo diyd mny I.I.I siojeinbay aBeloA ‘01
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Typical Performance Characteristics

XC6204x302

VIN=4.0VDC+0.5Vp-pAC
louT=50mA, CL=1.0 i F(ceramic)

1ebiey) Aisneg -n,l S19]|04}u0D UOHNg ysnd -c|,|

@ 90
VIN x 80 ==
Vout § 70
CE 5 60
Vss =
CIN CL P %0 N
— 0.1uF 1uF 5 40 _;‘n
g 30 >
o) =
A :
777 2 10 S
¥ 0 S
0.1 1 10 100 1000 @
Ripple Frequency:f (kHz)
g R _—
Ordering Information 2
=
XC6204/62050DRBBB®-D -
DESIGNATOR ITEM SYMBOL DESCRIPTION .
Al/E Active High, pull-down resistor built-in (Semi-Custom)
® Type of Regulator B/F Active High, no pull-down resistor built-in
(CE pin Logic) C/G Active Low, pull-up resistor built-in (Semi-Custom)
D/H Active Low, no pull-up resistor built-in (Semi-Custom) —
(@) Output Voltage 09~60, e.g. Vour=2.0V—©2=2, @=0 N
2 0.1V increments, +2.0% accuracy %
e.g. Vour=3.8V, +2.0%—2=3, ®=8, @®=2 E
4¢3 0.1V increments, +1.0% accuracy )
e.g. Vour=3.0V, £1.0%—@=3, @=0, @=1
® Output Voltage Accuracy A 0.05V increments, +2.0% accuracy
e.g. Vour=3.85V, +2.0%—@=3, @=8, @=A
B () 0.05V increments, +1.0% accuracy
e.g. Vour=3.05V, +1.0%—@=3, 3=0, @®=B
MR-G SOT-25 (3,000pcs/Reel)
B®e-@ Packages (Order Unit) DR-G USP-6B (3,000pcs/Reel)
PR-G SOT-89-5 (1,000pcs/Reel)

) The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.

(2) E to H types are compatible to 300mA of XC6204 series.
(3 Qutput voltage range of the +1% accuracy product is 2.95V to 6.0V.

uonedissiq Jamog abeyoed 'a|,|
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9. Voltage Regulators Single Type
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General Description

. XC6201 Se"es 10V Input 3 Terminal, Low Power Voltage Regulator

5; The XC6201 series are precise, low quiescent current, positive Max. Output Current: 200mA(TYP.)
§§ voltage regulators manufactured using CMOS and laser trimming Max. Operating Voltage: 10V
£ 2 technologies. (Absolute Max. Rating: 12.0V)
%"g" The series provides high current with a significantly low dropout Output Voltage Range: 1.3V ~ 6.0V (0.1V increments)
~5 voltage. Dropout Voltage: 0.16V @100mA
ﬁ% The XC6201 series consist of a current limiter circuit, a driver Low Quiescent Current: 2.0 HA(TYP)
| transistor, a precision reference voltage and an error amplifier. Accuracy: +1.0% (VouT 22.0V)
=" Output voltage is selectable in 0.1V steps between a voltage of 1.3V . . . o o
2 and 6.0V. Operating Ambient Temperaturse(.)-40 CS~O+85 C S
£ : Packages: T-25 T-89, USP-6B
= SOT-25, SOT-89 and USP-6B packages are available. . . ' ;
Q P g val Environmentally Friendly: EU RoHS Compliant, Pb Free
i
S8l Pin Configuration Typical Application Circuit
Vout NC Vss
T -
§ L] VIN Vout
2 SOT-89
o SOT-25 O (TOP VIEW)
£ (TOP VIEW) Vss
=2
|I| |i| |£| |1| 1.0¢F T.Ou F
VIN Vss NC Vour Vss VIN
? 777
g NC 6 [0 Ol 1 v
g ves i Typical Performance Characteristics
g NC 4 | ] 3 vout
g XC6201P332
5 USP-6B
z (BOTTOM VIEW) 3.0
I
B < 25
g 3 =
§ 7 =
23 ®» 20
5 2 7 —]
: A/
g 10 Topr=85°C __|
g r 25°C
—_— o,
@ @ 05 <0 __
||
3 0.0
H 0 2 4 6 8 10
2 Input Voltage:VIN(V)
b=l Ordering Information
2 XC6201PORR@B®-®
(]
% DESIGNATOR ITEM SYMBOL DESCRIPTION
@ - e.g. 30:3.0V
2 Output Voltage 13 ~ 60 50-5.0V
® Output Voltage Accuracy ! £ 1.0% (Vour 22.0V)
2 +2.0%
— MR-G SOT-25 (3,000pcs/Reel)
; @G- Packages (Order Unit) PR-G SOT-89 (1,000pcs/Reel)
@ DR-G USP-6B (3,000pcs/Reel)
% ) The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.
|
3
H
o
3.
El
s
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. XC62FJ Series 10V Input, 200mA Low Consumption Current Regulator

(T
FREE
General Description Features

sioje|nbay abeyjoA 6

The XC62FJ series is a highly precise, low power consumption, Max. Output Current: 200mA 5';
positive voltage regulator manufactured with CMOS and laser Dropout Voltage: 160mV@Ioyr=100mA §§
trimming technologies. (Vour=5.0V) 22
The series provides large currents with a significantly small Operating Voltage Range: 1.8V~10V ﬁ@
dropout voltage. (Absolute Max. Rating: 12.0V) 1)
The XC62FJ consists of a current limiter circuit, a driver transistor, Output Voltage Range: 1.7V~6.0V (£2.0%) 0.1V increments § @

a precision reference voltage and an error amplifier. Consumption Current: 2.0¢A(TYP)

The output voltage is selectable in 0.1V steps between 1.7V ~ External Capacitor: Ceramic Capacitor ?

6.0V. Operating Ambient Temperature: -40°C ~+85°C é
Package: SOT-89 é

Environmentally Friendly: EU RoHS Compliant, Pb Free -g

g

o

YOHMS pEOT] 'ZI.I

Pin Configuration
[ )

SOT-89
(TOP VIEW)

Typical Application Circuit Typical Performance Characteristics

@ Consumption Current vs. Input Voltage

Vin Vour
i XC62FJ3302PR-G
— 10uF 10uF

1ebiey) Aisneg '7|,| S19]|04}u0D UOHNg ysnd -sLI

(ceramic) (ceramic)
Vss 3.0 [
< >
E) £
I 3
— ES
€ 20 Y — 3
o / ?
S 15 /1
Ke) / >
3 10 Ta=-40°C | o
g 3
Ta=25°C -
2 05 i g
8 Ta=85°C
0.0 ' '
0 2 4 6 8 10 [
Input Voltage: Vj(V) =
"]
(2]
&
Ordering Information
XC62FIDR®DB®-D
DESIGNATOR DESCRIPTION SYMBOL DESCRIPTION =
(0] Output Voltage 17~60 e.g. 30: 3.0V, 50: 5.0V 3
D Output Voltage Accuracy 02 +2.0% g
G- Package (Order Unit) PR-G SOT-89 (1,000pcs/Reel) 3
(") The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant. E
2
g
E
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9. Voltage Regulators Single Type

. XC6604 Series 1A, 0.5V Low Input Voltage, High Speed LDO Regulator

Halogen
Antimony

:
FREE
General Description

The XC6604 series is a low voltage input (0.5V) operation and
provides high accuracy £15mV / £20mV and can supply large current
efficiently due to its ultra low on-resistance even at low output
voltages.

The series is ideally suited to the applications which require high
current in low input/output voltages and consists of a N-ch driver
transistor, a voltage reference, an error amplifier, a current limiter, a
fold-back circuit, a thermal shutdown (TSD) circuit, an under voltage
lock out (UVLO) circuit, a soft-start circuit and a phase compensation
circuit.

Output voltage is selectable in 0.1V increments within a range of
0.5V to 1.8V using laser trimming technology and ceramic capacitors
can be used for the output stabilization capacitor (C.). When the
output current reaches the current limit, the output voltage drops as
well as the output current is decreased as a function of the foldback
circuit. The current limit can be adjustable with connecting a
resistor to the I pin.

The CE function enables the output to be turned off and the series to
be put in stand-by mode resulting in greatly reduced power
consumption. At the time of entering the stand-by mode, the series
enables the electric charge at the output capacitor (C.) to be
discharged via the internal switch. As a result the Vour pin quickly
returns to the Vss level.

The CE pull-down function keeps the IC to be in stand-by mode even
if the CE pin is left open.

Pin Configuration

Veias  Vss Vi
CE6 [ O 1 Ves
Imb5 H O 2 Vss
Vour 4 H O 3 vw
H &
USP-6C CE I V.
(BOTTOM VIEW) e tout
SOT-26W
( TOP VIEW)
Typical Application Circuit
33v
T » I/0
HIGH 12v ]
EFFICIENCY ] corel
Step-Down
DC/DC Vans
Converter System LSI
XC6604
1.0v
Vin Vour core2
Input
—>(CE Tum == o
Cons ] COw | Vss % 22ur
10uF| 10uF Rumz
77

Ordering Information

(Adjustable Current Limit)

1.0A (1.3A Limit)
0.5V~3.0v
0.5V~1.8V (0.1V increments)

Max. Output Current:
Input Voltage Range:
Output Voltage Range:
Low Quiescent Current:
ON Resistance:

Bias Voltage Range:

0.1 5Q@VB|AS=3.6V, VQUT=1 2V
2.5V~6.0V

(Absolute Max. Rating: 6.5V)
+0.015V@Vour<1.2V
+0.020V@Vour=1.2V
60dB@f=1kHz (Vgias_psrr)
75dB@f=1kHz (Vin_psrr)

0.01 A (VBIAS), 0.01uA (V|N)
1.8V (Vais), 0.4V (Vin)
150°C@detect, 125°C@release
Foldback Current Limit,
Thermal Shutdown, UVLO

Output Voltage Accuracy:
Ripple Rejection:

Stand-by Current:
Under-voltage Lockout:
Thermal Shutdown:
Protection Circuit:

Functions: Soft-start
CE Pull-down (Active High)
C. High-speed Discharge
Output Capacitor: Ceramic Capacitor Compatible (2.2 4 F)

Operating Ambient Temperature: -40°C ~+85°C
Packages: USP-6C, SOT-26W
Environmentally Friendly: EU RoHS Compliant, Pb Free

Typical Performance Characteristics

XC6604x121MR-G
Vons=Vee=3.6V, Vy=1.5V
Cous=Cn=1.0 i F, C,=2.2 4 F, Ta=25°C

1.4
S 12
g / ;
S P
s B ’
® 08 7 -
= ’ .
2 06 7
2 R RLIM2=0k Q
3 04 7 — - — - =RUM2=22kQ ||
g 02 ‘// ------- RLIM2=56k Q | |
< 77, — — — —RUM2=120kQ
= ‘
0.0 05 1.0 15

Output Current: Iour(A)

XC6604DRDE®-D

DESIGNATOR ITEM SYMBOL DESCRIPTION

D Tvoe A With Soft-start, Adjustable Current Limit with an external resistor
P B Without Soft-start, Adjustable Current Limit with an external resistor
[B6) Output Voltage 05~18 e.g. 1.2V —» =1, @=2
@ Output Voltage Accuracy 1 +0.015V (Vour<1.2V), £0.020V (Vour=1.2V)
. . ER-G USP-6C (3,000pcs/Reel)
Yo )
©e-@ Packages (Order Unit) MR-G___| SOT-26W (3,000pcs/Reel)

) The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.

TOIREX

100 1 A (Vaias), 6.5 4 A (Vin)@Vour=1.2V




. XC6603 Series 1a, 0.5V Low Input Voltage, High Speed LDO Regulator

(T
FREE
General Description

The XC6603 series is a low voltage input (0.5V) operation and
provides high accuracy £15mV / £20mV and can supply large current
efficiently due to its ultra low on-resistance even at low output
voltages.

The series is ideally suited to the applications which require high
current in low input/output voltages and consists of a N-ch driver
transistor, a voltage reference, an error amplifier, a current limiter, a
foldback circuit, a thermal shutdown (TSD) circuit, an under voltage
lock out (UVLO) circuit, a soft-start circuit and a phase compensation
circuit.

Output voltage is selectable in 0.1V increments within a range of
0.5V to 1.8V using laser trimming technology and ceramic capacitors
can be used for the output stabilization capacitor (C.). The inrush
current (lrysn) from Vv to Vour for charging C. at start-up can be
reduced and makes the Vy stable. Soft-start time can be adjustable
with connecting a capacitor to the SS pin. The inrush current

(Adjustable Soft-start)

Max. Output Current:
Input Voltage Range:

Output Voltage Range:
Low Quiescent Current:

ON Resistance:
Bias Voltage Range:

Output Voltage Accuracy:

Ripple Rejection:

Stand-by Current:

Under-voltage Lockout:

Thermal Shutdown:
Protection Circuit:

1.0A (1.3A Limit)
0.5V~3.0V
0.5V~1.8V (0.1V increments)

100 u A (Vains), 6.5 1 A (ViN)@Vour=1.2V

0.1 5Q@VB|AS=3.6V, VQUT=1 2V
2.5V~6.0V

(Absolute Max. Rating: 6.5V)
+0.015V@Vour<1.2V
+0.020V@Vour=1.2V
60dB@f=1kHz (Vgias_rsrr)
75dB@f=1kHz (Vin_psrr)
0.01uA (VBIAS), 0.01uA (V|N)
1.8V (Vais), 0.4V (Vin)
150°C@detect, 125°C@release
Foldback Current Limit,
Thermal Shutdown, UVLO

sioje|nbay abeyjoA 6
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conflicts with the soft-start time, therefore if soft-start is set longer, Functions: Adjustable Soft-start time with an ?
the inrush current is decreased. external capacitor 5
The CE function enables the output to be turned off and the series to CE Pull-down (Active High) a
be put in stand-by mode resulting in greatly reduced power C. Auto Discharge g
consumption. At the time of entering the stand-by mode, the series Output Capacitor: Ceramic Capacitor Compatible (2.2uF) | &

enables the electric charge at the output capacitor (C.) to be
discharged via the internal switch. As a result the Voyr pin quickly
returns to the Vgs level.

The CE pull-down function keeps the IC to be in stand-by mode even
if the CE pin is left open.

Pin Configuration

Veas  Vss Vi

[s] [5] [4]

Operating Ambient Temperature: -40°C~+85°C

Packages:

USP-6C, SOT-26W

Environmentally Friendly: EU RoHS Compliant, Pb Free

1ebiey) Aisneg -n,l S19]|04}u0D UOHNg ysnd -c|,|

CE6 [ O 1 Veus
sss5 O 2 Ves
Vour 4 P O 3 vn
. 1 2
- CE SS V,
(BOTTOM VIEW) T
SOT-26W
( TOP VIEW |
2
Typical Application Circuit Typical Performance Characteristics g
S
XC6603A121xR-G 5'
v /0 Vens=3.6V, Ve=0V—3.6V(tr=5 1t s), Vp=1.5V ‘:’
T Tour=100mA, Cans=Coi=1.0 i F, G,=2.2 4 F, Ta=25°C
HIGH 12v 4 I I 4
1 ] i =
EFFIGIENGY eore — CE Input Voltage — >
Step—Down > S -
DC/DC Vams g 2 r 13 < Q
Converter System LSI = >8 g
XC6603 ) \ \ 2 g 2
LoV “—c'; Output Voltage ﬁ‘“
Vin Vour ° core2 > B A PR o
b 2 7 P 1 >
2 syl | =
o) cE ss £ s T Ges-OPEN 2
A 1 _-I_ ) 20:1 F I("_)J -4 822:%1%.; 0 8 —
Cous | Om Vss Css ’ - Css=10nF 3
10uF| 10uF -6 ‘ ‘ -1 2
A J A N4 (2]
n Time (1ms/div) %

Ordering Information

XC6603DRDE®-D

DESIGNATOR ITEM SYMBOL DESCRIPTION =

@ Type A Adjustable Soft-start time with an external capacitor f

[B6) Output Voltage 05~18 e.g. 1.2V —» =1, @=2 g

@ Output Voltage Accuracy 1 +0.015V (Vour<1.2V), £0.020V (Vour=1.2V) %

. . ER-G USP-6C (3,000pcs/Reel) E

(7)) @

6e-® Packages (Order Unit) MR-G | SOT-26W (3,000pcs/Resl) £

s

) The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.
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9. Voltage Regulators Single Type

. XC6602 Series 1a,05v Input Voltage, High Speed LDO Regulator

(T
FREE

The XC6602 series is a low voltage input (0.5V) operation and Max. Output Current: 1.0A (1.3A Limit)
provides high accuracy =+ 15mV/=+20mV and can supply large Input Voltage Range: 0.5V ~ 3.0V
current efficiently due to its ultra low on-resistance even at low output (Absolute Max. Rating: 6.5V)
voltages. Output Voltage Range: 0.5V ~ 1.8V (0.1V increments)
The series is ideally suited to the applications which require high Low Quiescent Current:  Vgas=100 1 A, Vin=6.5 t A@Vour=1.2V
current in low input/output voltages and consists of a N-ch driver ON Resistance: 0.15Q@Veias=3.6V, Vour=1.2V
transistor, a voltage reference, an error amplifier, a current limiter, a Bias Voltage Range: 2.5V ~ 6.0V
fold-back circuit, a thermal shutdown (TSD) circuit, an under voltage Output Voltage Accuracy: +0.015V@Vour<1.2V
lock out (UVLO) circuit, a soft-start circuit and a phase compensation +0.020V@Vour21.2V
circuit. Ripple Rejection: Veias_psrr=60dB@f=1kHz
Output voltage is selectable in 0.1V increments within a range of 0.5V Vin_psrr=75dB@f=1kHz
to 1.8V using laser trimming technology and ceramic capacitors can be Stand-by Current: Veias=0.01 £ A, Vin=0.01 £ A
used for the output stabilization capacitor (C.). The inrush current UVLO: Veias=1.8V, Vin=0.4V
(lrush) from Vi to Vour for charging C, at start-up can be reduced Thermal Shutdown: 150°C@detect, 125°C@release
and makes the V| stable. The soft-start time is optimized internally. Protection Circuit: Fold-back Current Limit, TSD, UVLO
The CE function enables the output to be turned off and the series to Functions: Built-in Soft-start
be put in stand-by mode resulting in greatly reduced power CE Pull-down (Active High)
consumption. At the time of entering the stand-by mode, the series C_ Auto Discharge
enables the electric charge at the output capacitor (C.) to be Output Capacitor: Ceramic Capacitor Compatible (2.2 ¢ F)
discharged via the internal switch. As a result the Vour pin quickly Operating Ambient Temperature: -40°C ~ +85°C
returns to the Vss level. Packages: USP-6C, SOT-26W, SOT-89-5,
The CE pull-down function keeps the IC to be in stand-by mode even WLP-5-02
if the CE pin is left open. Environmentally Friendly: EU RoHS Compliant, Pb Free
Pin Configuration
Vens Vss  Vin ‘e i
[6] [5] [4] I;I rJ:LW FI
CE6 [ O 1 Vews Vour 110 0|4 Vi
NC 5 O O 2 vss O O |5Vss
Vour 4 P O 3 vu CE2|O O]3 Vans
ii‘ iz' WLP-5-02
(BO$$S;\/I6$IIEW) CE NC Vour H Iil H (BOTTOM VIEW)
CE VSS VEIAS
SOT-26W SOT-89-5
(TOP VIEW) (TOP VIEW)

Typical Application Circuit Typical Performance Characteristics

XC6602x121MR-G
3.3v
T * * o Vee=Vams. Cons=Cn=1.0 4 F, C.=2.2 4 F
T ] Ta=25°C
HIGH 12v 250
EFFICIENGY ] corel = ‘ ‘
Step-Down > —_—— - _
DC/DC Vaias § 200 VBIAS=3.3V
Converter System LSI ;? """"" VBIAS=3.6V 4
XC6602 s 150 VBIAS=5.0V . - -
g 7
= P
1.0v o P
\ 4 > 100 5
Vin Vour core2 z /
Input o >
a P
—>CE ° 50 =
CL a
- - 22uF
Caias Ci Vss 0
e S 0 200 400 600 800 1000

- - 77 Output Current: Ioyr(mA)
Ordering Information
XC66020DQR@DB®-T  With soft-start circuit built-in, can be selected from with or without functions
DESIGNATOR ITEM SYMBOL DESCRIPTION
) Tvoe A Soft-start included
yp B Soft-start excluded
[@©) Output Voltage 05~18 eg. 1.2V > @=1, @=2
@ Output Voltage Accuracy 1 +0.015V (Vour<1.2V), £0.020V (Vour=1.2V)
ER-G USP-6C (3,000pcs/Reel)
. . MR-G SOT-26W (3,000pcs/Reel)
—(F)1)
©6-@ Packages (Order Unit) PR-G | SOT-89-5 (1,000pcs/Reel)
0R-G WLP-5-02 (3,000pcs/Reel)

) The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.
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400mA Low Voltage Input LDO Voltage Regulators
with Soft-start Function

Halogen

B XxC6601 Series

:
FREE
General Description

sioje|nbay abeyjoA 6

The XC6601 series is a CMOS LDO voltage regulator with precise (=* Max. Output Current: 400mA (Limiter 500mA TYP.)
20mV) outputs which enables the operation in ultra low On resistance Input Voltage Range: 1.0V ~ 3.0V
even where low output voltages to achieve high efficiency of the output (Absolute Max. Rating: 7.0V)
current. The series is suited for the application which requires low dropout (VINSVBias)

voltage operation. The series consists of a voltage reference, an error
amplifier, a driver transistor, a current limiter, a fold back circuit, a thermal
shutdown (TSD) circuit, a Under Voltage Lock Out (UVLO) and a phase
compensation circuit.

The output voltage is selectable in 0.05V increments within the range of
0.7V to 1.8V using laser trimming technologies. The output stabilization

0.7V ~ 1.8V (0.05V increments)
35mV@Ilout=100mA (TYP.)

(at VBIAs - VouT=2.4V)

IBIAS=25 4 A, IN=1.0 £ A (TYP.)
IB1AS=0.01 1 A, IIN=0.01 1 A (TYP.)

Output Voltage Range:
Dropout Voltage:

Low Quiescent Current:

capacitor (Cv) is also compatible with low ESR ceramic capacitors. Bias Voltage Range: 2.5V ~ 6.0V

The over current protection circuit (the current limiter and the fold back (VBIAS - VOUT=0.9V)

circuit) and the thermal shutdown circuit (the TSD circuit) are built-in. Output Voltage Accuracy: Soomy =

These two protection circuits will operate when the output current reaches UVLO: ) \_/BIAS=2 0V, VIN=0.4V (TYP))

limit level or the junction temperature reaches temperature limit level.
With the built-in UVLO function, the regulator output is forced OFF when
the Veias pin or the Vin pin becomes the UVLO voltage or lower.

The CE function enables the output to be turned off and the series
becomes a stand-by mode resulting in greatly reduced power
consumption. At the time of entering the stand-by mode, the series
enables the electric charge at the output capacitor (CL) to be discharged
via the internal auto-discharge switch placed between the Vour pin and

Thermal Shutdown (Detect/Release): 150°C/125°C (TYP.)

C. High Speed Auto-Discharge

Output Capacitor: Low ESR Ceramic

Operating Ambient Temperature: -40°C ~ +85°C

Packages: USP-6C, SOT-25, SOT-89-5
Environmentally Friendly: EU RoHS Compliant, Pb Free

. adA} 109)9q abeyjop
ainpo diyd mny I.I.I siojeinbay aBeloA ‘01

the Vss pin, as a result the Vour pin quickly returns to the Vss level.

Pin Configuration

YOHMS pEOT] 'ZI.I

Vourt CE Vout VBlas VN —
@
CE6 H O 1 Vsias |;| 2 H E
NC5 A O 2 vss E
Vour 4 H O 3vm O §
g
USP-6C %
(BOTTOM VIEW) 3
i INGNE :
VIN  VBIAS Vss CE  Vems Vss ?
SOT-25 SOT-89-5 o
(TOP VIEW) (TOP VIEW) ‘g
Q
=3
o
<
©

Typical Application Circuit

@®VBiAs =3.6V, VIN =1.5V , VouT =1.2V

Typical Performance Characteristics

@ Dropout Voltage vs. Output Current

XC6601B121MR =
1.8V150mA Ta=25 [°C] o
/10 B

300 T >
S
VBIAS=3.0V g
I - 3
. Vors 250 VBIAS=3.3V 3
I System LSI S B R VBIAS=3.6V P 5
XC6601 € 500 || —-—--VBIAS=4.2V - )

3 =
XC9235 1av 1.5vi300mA s —--— - VBIAS=50V L ®

XC9236 Vin Vour ore g P

XC9237 S 150 7= —
Li-Ton —— L L S PSP
aev T HIGH EFFICENCY| —T— T Tarsr 2 el 2
) 00/06 Gamertr | TOHF| 1OKF Input i 3 100 s —
—> CE 2 PN o
Vss a ~ i -
50 G g
7 2
T o : : Q
0 100 200 300 400

Output Current: IOUT(mA)

Ordering Information -

XC66010D2R@BE®-D g
DESIGNATOR ITEM SYMBOL DESCRIPTION §
@ Type of Regulators A Pull-down Resistor Built-in @
B No Pull-down Resistor Built-in
[B©) Output Voltage 07 ~ 18 e.g.) Voutm=1.2V=>02=1,8=2
1 0.1V incremg@nts @=2.@
e.g.) 1.2V=>02=1,83=2,@=1
@ Output Voltage B 0.05V increments [
e.g.) 1.25V=>=1,03=2,@®=B g
Packaqes MR-G SOT-25 (3,000pcs/Reel) g
®®-@ (Order gmt) ER-G USP-6C (3,000pcs/Reel) g
PR-G SOT-89-5 (1,000pcs/Reel) &
) The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant. _g
o
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9. Voltage Regulators Single Type

Halogen
Antimony

o
FREE

10.5V Input

General Description

. XC6505 Series Low Quiescent Current, 200mA High Speed LDO Regulator -

5; Even the XC6505 series is a low quiescent current such as 5.5 ¢ A, Max. Output Current: 200mA
=5 the IC is a high speed CMOS LDO regulator that features high Input Voltage Range: 1.7V ~10.5V
88 accurate, low noise, high ripple rejection, and low dropout. The (Absolute Max. Rating: 12.0V)
EE series consists of a voltage reference, an error amplifier, a driver Output Voltage Range: 1.5V ~ 8.0V (0.1V increments )
E& transistor, a current limiter, a phase compensation circuit and a Dropout Voltage: 190mV@Vour=3.3V, lour=100mA
i‘g thermal shutdown circuit. Low Quiescent Current: 5.5y A (TYP)
® " The CE function enables the circuit to be in stand-by mode by Accuracy: +1.0% (2.0V ~ 8.0V)
== inputting low level signal. In the stand-by mode, the series enables +20mV (1.5V ~ 1.9V)
= the electric charge at the output capacitor C, to be discharged via the Temperature Stability: +30ppm/°C
g internal switch, and as a result the Vour pin quickly returns to the Vss High Ripple Rejection: 60dB @ 1kHz
o level. Protection: Current Limiter (300mA, TYP.)
S The over current protection circuit and the thermal shutdown circuit Short Circuit Protection (110mA, TYP.)
S are built-in. These two protection circuits will operate when the Thermal Shutdown
£ output current reaches current limit level or the junction temperature ON/OFF Function: Active High (CE Pull-down)
®  reaches temperature detection level. 0.1 1 A (Stand-by)
= Operating Ambient Temperature: -40 ~ +105°C
5 Packages: USP-6C, SOT-25, SOT-89-5
& Environmentally Friendly: EU RoHS Compliant, Pb Free
@ Pin Configuration

Vour Vi
ﬂ KJTH ﬂ
Vour NC
Q

CE 6 Ot vw
Vss 5 CJ2 NC
NC 4 003 Vour D @ M M M
Vin Vss CE NC Vss CE
USP-6C SOT-25 SOT-89-5
(BOTTOM VIEW) (TOP VIEW) (TOP VIEW)

1abaeyg Kispeg 'nl S19]|013u0D uoxNg ysnd 'cLI

Typical Application Circuit Typical Performance Characteristics

— XC6505x331
& Vin 4’TE|: Vin Vour ET Vour Ioyr = 1€9100mA, tr =tf = 5 s, Ta = 25°C
z Vi = 43V, Gy = 1.0t F (ceramic), G, = 2.2 it F (ceramic)
% Gi: 1.0 4 Flceramic) Ou2.2 ¢t Flceramic) 8.7 300
= Vss — 2
5 > 35 250 £
? = Output Voltage f\\ =
3 — 5
2 33 ~~—1 200 3
INPUT ce NG E ! s
El SOT-25 £ 81 150 £
o L
g (TOP VIEW) ; 29 Output Current 100 40-»
5 B 2
o S 27 00mA 50 5
° 1A ©
25 = 0
Time [100 i s/div]
|
=Ml Ordering Information
o
£ XC65050RDE®-D
DESIGNATOR ITEM SYMBOL DESCRIPTION
A without CE Pull-down, without C, Discharge
@ Type of Regulators B . ) .
(The Recommended Type) without CE Pull-down, with C_ Discharge
= [@6) Output Voltage 15~80 e.g.2.8V - =2, @=8
3 +1.0% (2.0V~8.0V)
§ @ Output Voltage Accuracy 1 +20mV (1.5V~1.9V)
2 ER-G USP-6C (3,000pcs/Reel)
,_% &e-@" Packages (Order Unit) MR-G SOT-25 (3,000pcs/Reel)
= PR-G SOT-89-5 (1,000pcs/Reel)
8 (" The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.
S (2 Wwith CE Pull-down, please contact your local Torex sales office or representative.
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. XC6504 Series 0.64A Uitra Low Quiescent Current Small Voltage Regulator

Racaen (CL Capacitor-less)
FFTEE

sioje|nbay abeyjoA 6

The XC6504 series is a highly accurate CMOS voltage regulator Max. Output Current: 150mA °<';,
that achieves very low quiescent current operation of 0.6 u A. Input Voltage Range: 1.4V~6.0V 55
Even output current is 1 ¢ A (when light load), the XC6504 can (Absolute Max. Rating: 6.5V) |8
provide high accurate outputs, which is ideally suited for the Output Voltage Range: 1.1V~5.0V (0.1V increments) EE
applications to draw less output current. The usage of super Quiescent Current: 0.6 4 A (Vour<1.9V) ﬁf—,
small package USPN-4B02 (0.75 x 0.95mm) and the advantage of Output Accuracy: £0.02V@Vyr<2.0V g‘g
capacitor-less stable operation can contribute the board space +1.0%@Voyr=2.0V °
saving outstandingly. The IC consists of a reference voltage Temperature Stability: +50ppm/°C —
source, an error amplifier, a driver transistor, over-current Low On Resistance: 3.3Q @Voyr=3.0V =
protection circuit, and a phase compensation circuit. Standby Current: 0.01 A E
The device is compatible with a low ESR ceramic output capacitor Protection Current: Current Limiter o
C.. Moreover, the device can provide stable output even without a Shot Circuit Protection 2
C. output capacitor because of the excellent internal phase CE Function: C, Auto Discharge =
compensation. ON/OFF Logic=Enable High =
Output voltage is fixed internally by laser trimming technology and Output Capacitor: Low ESR Ceramic Capacitor °
can be selectable in 0.1V increments within the range of 1.1V to (C. Capacitor-Less Compatible) =
5.0V. The CE function enables the device to be put into standby Operating Ambient Temperature: -40°C ~+85°C 5
mode by inputting a low level signal to the CE pin thereby reducing Packages: USPQ-4B04 5
current consumption to less than 0.1 ¢ A. In the standby mode, if a USPN-4B02 a
C. output capacitor is used, the electric charge stored at C, can be SSOT-24 %
discharged via the internal switch and as a result, the Voyr pin SOT-25 g
quickly returns to the Vgs level. Environmentally Friendly: EU RoHS Compliant, Pb Free

Pin Configuration

Vour NC

VlN VOUT
e i m
L AN v [ (] vour
<>/| CE3| ] [ 1|2Vss
™
2 1 USPN-4B02 @ E E

vss - vout (BOTTOM VIEW) Vm  Vss OE

SSOT-24
USPQ-4B04 (TOP VIEW) SOT-25

(BOTTOM VIEW) (TOP VIEW)

Typical Application Circuit Typical Performance Characteristics

1ebiey) Aisneg -n,l S19]|04}u0D UOHNg ysnd -c|,|

B
Vee=Vin o
XC6504x181xR lyr=0mA z
Vin Vour y Cy=C, =open g
Ci=0.1 i F ' T 5
(Ceramic) 12 Ta=-40°C  —— 5
—_ —L_ CE z Ta=25°C ¢
T 310 Ta=85°C
VSS i 2 08 ~4 —
: 2 / | >
I : é 06 f./\ %
i }/ g
02
00
0 1 2 3 4 5 6
Input Voltage: Viy [V] ?
o
Ordering Information =
)
XC6504DRDE®-D
DESIGNATOR ITEM SYMBOL DESCRIPTION
@ Type A With Current limiter, CE pull-down resistor, C, Auto discharge
[@6) Output Voltage 11~50 e.g. 1.8V — =1, @=8
@ Output Voltage Accuracy 1 +0.02V (Vour<2.0V), #1.0% (Vour=2.0V) —
9IR-G USPQ-4B04 (3,000pcs/Reel) »
. . 7R-G USPN-4B02 (5,000pcs/Reel) 2
-GN &
©6-@ Packages (Order Unit) NR-G SSOT-24 (3,000pcs/Reel) i
MR-G SOT-25 (3,000pcs/Reel) H
) The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant. g
E
s
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9. Voltage Regulators Single Type

. XC6503 Series C. Capacitor-less 500mA Low Quiescent Current

g High Speed LDO Regulator
FREE

©
<
o
=
&
Q
®
=)
®
Q
=
]
a2
o
=
7}

5; The XC6503 series is a 500mA high speed CMOS LDO regulator Max. Output Current: 500mA
& that can provide stable output voltages even without a load Input Voltage Range: 1.7V ~ 6.0V ]
88 capacitor C.. The devices are available in fixed output voltage (Absolute Max. Rating:6.5V)
23 from 1.2V to 5.0V in 0.05V increm Output Voltage Range: 1.2V ~5.0V (0.05V increments)
g8 : - : crements. - Dropout Voltage: 190mV@Vour=2.8V, lour =300mA
%% The.CL capgmtor-less |s_p033|ble because pha§q compensation is Low Quiescent Current: 154 A (TYP.), 0.1 uA (stand-by)
S2 carried out mternally unlike o.ther LDOs where it is dong gxternally. Output Accuracy: +1.0% (2.0V ~ 5.0V)
° It results in saving board design space. The current limit +20mV (1.2V ~ 1.95V)
m= fold-back circuit and thermal shutdown circuit work as protection Temperature Stability: +30ppm/°C
= circuit. The XC6503P is a 3-Terminal regulator and the XC6503D High Ri_pple Rejection: 55dB@1kHz, Vour=2.8V
E has a chip enable function, which enables the entire circuit to be Protection Current: Current Limiter  (630mA TYP.)
o turned off by a low level input signal to the CE pin. %:‘0” C'lrg‘::t the“t"’"
S When a C, capacitor is used, the IC can discharge the electric c . . ermal shutdown )
= . ; . L Capacitor-less: Internal Phase Compensation
5 charge stored at the output capacitor through the internal switch Operating Ambient Temperature: -40°C ~ +85°C
% while in Standby state, and as a result the VOUT quickly returns to Packages: USP-4, SOT-25, SOT-89-5 (XC6503D),
the Vss level. SOT-89 (XC6503P)
Environmentally Friendly: EU RoHS Compliant, Pb Free
0
‘"l Pin Configuration
o
‘in Vour Vss Vin
§ \ NG s z ¢ Vss

N

O O

|
®
g vss [2] [ o
£ v 1 [ vw
g O 5 1L I L
(<]
% Vin Vss CE NC Vss GE Vour Vss Vin
]
& USP-4 SOT-25 SOT-89-5 SOT-89
= (BOTTOM VIEW) (TOP VIEW) (TOP VIEW) (TOP VIEW)
=
o
2 N = N = = = - =
g Typical Application Circuits Typical Performance Characteristics
= XC6503x281xx
= Vi > I 1] | [5}—4—> vor Vy=3.8V, tr=tf=5 11 s, Iour=104150mA, Ta=25°C
b w1 Ficoramc) -2 ;anmmm) 300 N B R B E—
" Vss C,=0.1 ¢t Flceramic)
(| NN A p—— without G,
— - 250 L — 31
@ fl—g— Vo ce NG 2 s
> Jonsrons £ OutputVoltage <
I R AT sor2s £200 [==y- + = 28 3
3 (TOP VIEW) (TOP VIEW) = ] >
: 2 &
5 5150 125 8
@ S OutputCurrent >°
2 3
2100 22 3
— = 3
5 S ©
) 50 19
=
g L J \ ~—]
e 0 T 1

Time : 40 i s/div

[Nl Ordering Information

; XC6503D with ON/OFF function XC6503P 3-Terminal regulator
g XC6503DQRDBE®-@ XC65030DRR@E®®-D
o) DESIGNATOR ITEM SYMBOL DESCRIPTION DESIGNATOR ITEM SYMBOL DESCRIPTION
@ @ T ¢ Requlator 2 D CE Active High, with CE Pull-down, [©) Type of Regulator P 3-Terminal regulator, without CE pin
ype of Regulator C. discharge [@6) Output Voltage @ | 12~50 |e.g) @=2, @=8 — 2.8V
™) - =2.03)%=
L) Cutput onese 12-50 le.g) @=2.6 - 2.8V © Output Voltage 1 [£0.02V (1.2-1.9V) £1.0% (2.0~5.0V)
@ uiput voltage 1 [£0.02V (1.2~1.9V), +1.0% (2.0~5.0V) Y
Accuracy ©©-0 Packages PR-G |SOT-89 (1,000pcs/Reel)
Packages GR-G _|[USP-4 (3,000pcs/Reel) (Order Unit) )
©®-@™ (Order Unit) MR-G [SOT-25 (3,000pcs/Reel) 1) The “-G” suffix denotes Halogen and Antimony free as well as being fully
PR-G_|SOT-89-5 (1,000pcs/Reel) RoHS compliant.
) The “-G” suffix denotes Halogen and Antimony free as well as being fully (2 For the output voltage in 0.05V increments, please contact your local Torex
EU RoHS compliant. sales office or representative.

(2) For without CE Pull-down or without C. discharge function, please contact
your local Torex sales office or representative.

(3 For the output voltage in 0.05V increments, please contact your local Torex
sales office or representative.

uonedissiq 1amod abeyoeq 'gLI
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XC6501 Series C. Capacitor-less, Low Quiescent Current, &

0

) 200mA High Speed LDO Regulator 8

FREE )

o

3

The XC6501 series is a 6.0V high speed, low noise CMOS LDO Max. Output Current: 200mA s
regulator that can provide stable output voltages within a range of Operating Voltage Range: 1.4V ~ 6.0V - §5
1.2V to 5.0V (0.05V increments) even without a load capacitor CL. Outout Voltage Range: (zAg\j?llg%\“/"ai‘il!}a"(lQ)g- 6.5V) &8
This is possible because phase compensation is carried out utput Voltage Range: eV '95\/(z+0°%2v) “ EE)
internally unlike other LDOs where it is done externally. The series Dropout Voltage: 150mv@IOUT=_1dOmA Vour=2.8V g
consists of a reference voltage source, driver transistor, error Low Quiescent Current:  132A@Vour=2.8V ' 32
amplifier, current limit circuit, and phase compensation circuit. Accuracy: +1% (2.0V ~ 5.0V) § @

The CE function enables the circuit to be put into stand-by mode by 20mV (1.2V ~ 1.95V) )

inputting a low level signal to the CE pin thereby reducing current Stand-by Current: Less than 0.14A (CE Active High) —
consumption from an already low 134 A (in operation) to less than E'Qh Ripple Rejection: 50dB@f|=_1'_‘HZvV0UT:2_I-_§(\'/D z
0.14A. In the stand-by mode, if a CL cap is used, the electric charge rotection Circuits: gﬁgﬁ'&r‘é‘aﬁ (gr%?g::tibn ), g
stored at CL can be dlscha(ged via the internal auto-discharge switch Output capacitor is not required: Internal phase compensation )
and as a result, the VouT pin quickly returns to the Vss level. C. High Speed Auto Discharge 5
The current limit fold-back circuit operates as a short circuit Operating Ambient Temperature: -40°C ~ +85°C =
protection and a current limiter function for the output pin. Packages: SOT-25, SSOT-24, USP-4, USPN-4, USP-3, | &

WLP-4-01 ®°

Environmentally Friendly: EU RoHS Compliant, Pb Free

) The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.
(2) USP-3 is available only for XC6501P series.

(3 WLP-4-01 is excluded.

(49 WLP-4-01 only.

D WLP-4-01 : 2.0V~5.0V (x2%), 1.2V~1.95V (+0.03V) —
©
Pin Configuration °
o
Vin Vour Vou NC g
Vour|[2] Vss 2] Blce v |4 Vour IZI lzl 3
3
Vin Il Vss Vou Il E Vin CE (3] [Z| Vss Vour1l O O |2Vn
USP-3 UsP4 USPN-4 Vss 4| O O [3CE
(BOTTOM VIEW) (BOTTOM VIEW) (BOTTOM VIEW) :
H H WLP-4-01 &
IF.' (BOTTOMVIEW) | &
CE Vss Vin Vs CE e
SSOT-24 SOT-25 g
(TOP VIEW) (TOP VIEW) zZ
5
Typical Application Circuits Typical Performance Characteristics “
[ |
Vi @
Y — 1 —e—> Vo i 9
o ) % I: o nForamy XC6501 Series B §
I ] _717 ss Cy=0.1p F (ceramic) 00 g
INPUT Wilr‘mut Ci |1 Ou F g
uspP-4 — L =1. —_
(BOTTOM VIEW) e 30 {7(‘1 H T 250 z [
XC6501A/B/C/D Series 3 28 A 200 8
Viu _TVW S g H —_—
0t aromam = CLO. i Floeramic) % 28 150 g @
wi0.1 ¢ Floera ch = ; 24 100 g g
INPUT- o = £ Output Current £ 5]
USPN-4 o 22 } 50 & 3
(BOTTOM VIEW) ‘ g
N 20 0 o
XC6501A/B/C/D Series Time (40u s/div) §
Ordering Information
]
XC6501D@R@EE-D o
DESIGNATOR ITEM SYMBOL DESCRIPTION %
A Without CE Pull-down, Without C. discharge =
B Without CE Pull-down, With Cv discharge &
©) Regulator Type C With CE Pull-down, Without C, discharge
D With CE Pull-down, With C. discharge
P 3 pin, without CE pin (USP-3)
[@©) Output Voltage 12 ~50 ex.)28V — (=2, @=8
169 0.1V increments ex.)1.80V — =1, @=8, @=1 ?
[£0.02V @ 1.2V~1.9V, 1% @ 2.0V~5.0V] 5
) 0.05V increments  ex.)1.85V — =1, =8, @=A 3
@ Output Voltage Type [£0.02V @ 1.25V~1.95V, +1% @ 1.5V ~4.95V] 3
[Accuracy] o04) 0.1V increments  ex.)1.80V — @=1, 3®=8, @=2 °
[£0.03V @ 1.2V~1.4V, £2% @ 2.0V~5.0V]
BC4 0.05V increments  ex.)1.85V — =1, @=8, @=B
[£0.03V @ 1.25V~1.45V, £2% @ 1.55V~4.95V]
HR-G USP-3 (Only XC6501P) (3,000pcs/Reel)2
GR-G USP-4 (3,000pcs/Reel) f—
. . NR-G SSOT-24 (3,000pcs/Reel) o
—(7)(*1)
©6-@ Packages (Order Unit) MR-G SOT-25 (3,000pcs/Reel) g
7RG USPN-4 (5,000pcs/Reel) 8
0R-G WLP-4-01 (5,000pcs/Reel) %
S
g
E
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9. Voltage Regulators Single Type

. XC6702 Serles 36V Input 300mA Low Quiescent Current High Speed LDO Regulator

e
FREE
General Description

The XC6702 series are CMOS high-speed voltage regulator ICs with
a 36 V input and low supply current.

Internal circuitry includes a reference voltage supply, error amplifier,
driver transistor, over-current protection circuit, overheat protection
circuit, soft start circuit, and phase compensation circuit.

The output voltage is fixed internally by laser trimming, and product
selections from 1.8V to 18.0V are available.

The over-current protection circuit and overheat protection circuit are
built-in, and when the output current reaches the current limit or the
junction temperature reaches the temperature limit, the corresponding
circuit activates.

The soft start circuit limits the rush current that flows from V|y to Vour
when the IC starts, enabling a stable startup sequence.

The IC is put in the standby state by inputting L level into the CE pin,
and the supply current is reduced to 0.1 1 A.

A low-ESR capacitor such as a ceramic capacitor can also be used
for C..

Input Voltage:

Peak Voltage:
Output Current:

Output Voltage Range:
Low Quiescent Current:

Dropout Voltage:

High Ripple Rejection:
Stand-by Current:
Protection Circuit:

Function:

Output Capacitor:

4.5V~36.0V

(Absolute Max. Rating 42.0V)
46.0V (Transient=400ms)
300mA

1.8V~18.0V (=1.0%)

40uA

350mV@Ilour=100mA (Vour=5.0V)
65dB@1kHz

0.1uA

Current Limit

Thermal Shutdown

Soft-start

ON/OFF (Active High)

Ceramic Capacitor Compatible (2.2 u
F)

Operating Ambient Temperature: -40°C ~+105°C

Packages:

USP-6C, SOT-89-5, SOP-8FD

Environmentally Friendly: EU RoHS Compliant, Pb Free

Pin Configuration

Vour 1 [}

[1]8 v

_—_—
&
g Vi 67 |1 Vour ne 2 [[] 7 ne
o NC 5[] J2 NC O
= Vss 4[] 3 CE Ne 3 [ [T 16 vss
S
Q
% USP-6C H H H cE 4[] ] 5 N
[} (BOTTOM VIEW)
3 Vour Vss CE SOP-8FD
— (TOP VIEW)
= SOT-89-5
@ (TOP VIEW)
Z
2 Typical Application Circuit Typical Performance Characteristics
o
‘Q Load Transient Response
Vin Vour XC6702 series
(Vour=5.0V) Ca=t XIT:YJ;;?“%
| INPUT 515 I I 150
(3]
> —_— ' CE g;g Oufput Voltage [ 120
z p— s -
g Cw=104F Vss C=1.0uF 5 oo ] ! T o
S (Ceramic) (Ceramic) > 490 —_CL=22uF |
3 & 485 PR
o} g4 —CL=47yF
o % :32 OulputCurent | | [ a0
2 470 1%‘—""\—30
8 465 0
Time (500ps/div)
==
“)f] Ordering Information
=
(]
5 XC67020Q@EE®-D
DESIGNATOR ITEM SYMBOL DESCRIPTION
Current Limiter
Thermal Shutdown
@ Type D Soft-start
— ON/OFF Control
N For the voltage within 1.8V~9.5V :
= e.g. 3.3V — @=3, @=3
3 5.0V — @=5, ®=0
(J @@d Output Voltage 2 18~J0 (3 For the voltage within 10.0V~18.0V :
e.g. 10.0V — @=A, ®=0
125V — @=C, ®=5
18.0V — @=J, ®@=0
@ Output Voltage Accuracy 1 + 1.0%
— ER-G USP-6C (3,000pcs/Reel)
= B®®-D" Packages (Order Unit) PR-G SOT-89-5 (1,000pcs/Reel)
= QR-G SOP-8FD (1,000pcs/Reel)
?, () The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.
2 (2 Qutput voltage setting steps are as follows:
2 Vour < 6.0V (0.1V increments)
ol Vour 2 6.0V (0.5V increments)
B For other output voltage, please contact your local torex sales office or representative.
S (¥ For 10.0V to 18.0V, A to J excluding | are used in "@"
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. XC6701 Series 2sv Operation High Speed Voltage Regulators with Stand-by Function

Halogen'
Antimony
bl
FREE

General Description

sioje|nbay abeyjoA 6

The XC6701 series are positive voltage regulator ICs manufactured using Max. Output Current: 150mA (200mA limit) <i
CMOS process with 28V of operation voltage. The series consists of a (ViN=VouT+3.0V) %;—.
voltage reference, an error amplifier, a current limiter, a thermal shutdown Dropout Voltage: 300mV@Ilout=20mA Qaa
circuit and a phase compensation circuit plus a driver transistor. Input Voltage Range: 2.0V ~ 28.0V (Absolute Max. Rating: 30.0V) F
The output voltage is selectable in 0.1V increments within the range of 1.8V to Output Voltage Range: 1.8V ~ 18.0V (0.1V increments) 'gtg
18V which fixed by laser trimming technologies. The output stabilization Accuracy: +2.0% ol
capacitor (CL) is also compatible with low ESR ceramic capacitors. Low Quiescent Current: 50 1 A (Vout=5.0V) § g
The over current protection circuit and the thermal shutdown circuit are built-in. Stand-by Current: Lessthan 0.1 1 A
These two protection circuits will operate when the output current reaches High Ripple Rejection: 50dB@1kHz —
current limit level or the junction temperature reaches temperature limit level. Output Capacitor: Low ESR Ceramic =
The CE function can disable the output to be turned off and the IC becomes a Operating Ambient Temperature: -40°C ~+105°C (XC6701A) E
stand-by mode resulting in greatly reduced power consumption. Packages -40°C ~+85°C (XC6701B,D) g
are selectable depending on the applications from SOT-25, SOT-89, Packages: SOT-25, SOT-89, SOT-89-5, USP-6C, =
SOT-89-5, USP-6C, SOT-223, and TO-252. SOT-223, TO-252 ';
Environmentally Friendly: EU RoHS Compliant, Pb Free g
c
o

Pin Configuration Typical Application Circuit

—_—
=
Vin NC »
|_| (J—LW g
Vour CE 7 5 2 4 £
Ll [4 ) Vi Vour g
Vi 61 O Vour S
O Vss 50 ganNe ;_,’
NC 40 s ce
7o G CIN CE CL
Vi Vss NC L‘l |_1| |_3| Ll |i| |i| 1uF Vss 1uF
ss Vour  Vss Vin Vour  Vss  CE
SOT-25 USP-6C
SOT-89 SOT-89-5
(TOP VIEW) (TOP VIEW) (TOP VIEW) (BOTTOM VIEW)
2
— .
XC6701B Series

with CE function

Typical Performance Characteristics

XC6701A/B/D 502

Vi=T.0V, tretf=5 s
Ij Cn=C,=1.0 it F (ceramic), Ta=25°C
2 2 56 150

1ebiey) Aisneg -n,l S19]|04}u0D UOHNg ysnd 'c|,|

Vour Vss Vin
54
1 3
Vin Vss Vour S 52 120 2
SOT-223 TO-252 L 50 ‘V—Ki £
(TOP VIEW) (TOP VIEW) 3 Output Voltage 'é
> 48 90 =
3 € _—
S 46 g =
o S -
> 44 60 © £
5 5 )
3
8 42 2 3
3 3 2
40 30 © H
Output Current -
38 Q
36 0

Time (1ms/div)

Ordering Information
XC67010R@B®®-D

SOl J8u10 '9I.I

DESIGNATOR ITEM SYMBOL DESCRIPTION
A Fixed output voltage, Active H
(Operating Ambient Temperature: -40°C <Topr=105°C)
@ Type B Fixed output volﬁage, Active H
(Operating Ambient Temperature: -40°C = Topr=85°C) —
D Fixed output voltage, with no CE function B
(Operating Ambient Temperature: -40°C < Topr<85°C) 9
For the voltage within 1.8V~9.9V, that voltage. 8
For 10V,11V,12V,13V,14V,15V,16V,17V, and 18Vblocks, A, B, C, D, E, F, G, H, and J are respectively used for “@". 2
“@” and “@are decimal voltage values. °
eg. 25:2.5V
[A©)] Output Voltage 18~J0 9) 50 5.0V
B6 :11.6V
F2:15.2v
J0:18.0V |
Output Voltage =
@ A?ccu racy 9 2 £2.0% :
MR-G SOT-25 (3,000pcs/Reel) (Type A/B Only) é
PR-G SOT-89-5 (1,000pcs/Reel) (Type A/B Only) Q
®6-0¢" Packages ER-G USP-6C (3,000pcs/Reel) (Type A/B Only) &
(Order Unit) FR-G SOT-223 (1,000pcs/Reel) (Type D Only) §
JR-G TO-252 (2,500pcs/Reel) (Type D Only) o
PR-G SOT-89 (1,000pcs/Reel) (Type D Only) %
(" The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant. 5
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9. Voltage Regulators Single Type

. XC6902 Series -16V Input Three Terminal Negative High Speed Voltage Regulator

e
FREE

©
<
o
=
&
Q
®
=)
®
Q
=
]
a2
o
=
7}

5; The XC6902 Series is a negative voltage CMOS regulator which Max. Output Current: 200mA
§§ includes a reference voltage source, error amplifiers, driver Input Voltage Range: -2.4 ~-16V '
22 transistors, current limiters and phase compensators. (Absolute Max. Rating: -18.0V)
§& XCB902 is a 3 terminal negative voltage regulator (without CE pin) Output Voltage: -2.5V,-2.6V, -3.0V, -3.3V, -4.0V, -4.5V,
52 which is capable of accepting -16V input. b Voltage: ;1508\/\;6?\/ -—112(58VA
S5 The over current protection circuit will operate when the output ropout Voltage: ) mV@loyr=100m
current reaches limit current. The thermal shutdown circuit will k°w Q“'e_sce"t Current: 1?05%/'“ 9 0V ~ 12V
¥== operate when the junction temperature reaches limit temperature. T:;‘:)r:r?t,l-lre Stability: Tvo ° 5('0 p-pm/"C- )
§ Protection Circuits: Current Limit 350mA TYP. Foldback
Q Thermal Shutdown (150°C)
2 Operating Ambient Temperature: -40°C~+85°C
§ Output Capacitor: Ceramic Capacitor Compatible
= Packages: SOT-23, SOT-89, USP-6C
Environmentally Friendly: EU RoHS Compliant, Pb Free
|
28 Pin Configuration
8
o -VIN
[
o
=2

GND 61 O 1 -vour O
NC 5[ O 2Ne

==
® NC 41 ] 3-VIN
g
= -Vout GND GND -VIN -Vout
% USP-6C SOT-23 SOT-89
3 (BOTTOM VIEW) (TOP VIEW) (TOP VIEW)
I
==
E Typical Application Circuit Typical Performance Characteristics
§ GND XC6902N501
2 -N Tour =12 100mA tr=tf=5 1 5, Ta=25°C
% - Vi=—6V,Cp=1 1t F(ceramic),C =1 i F(ceramic)
> -4.6 300
-Vin _ _
™ > <
— - = 4.8 L_ Output Voltage 250
o 3 =
> Cw=1 4 F > -50 200 2
§- (ceramic) -Vout g‘, V _;é
%‘ § =52 Output Current 150 <§
S m =
o g 5
SOT-23 56 100mA 50 ©
—
> (TOP VIEW) 58 0
Q .
3 Time(100 g s/ div)
e
Ordering Information
XC6902D@B®@B®®-@  Three Terminal Voltage Regulator
m== | DESIGNATOR ITEM SYMBOL DESCRIPTION
5 ) Type N Soft-start, Thermal Shutdown
g 251 -2.5V (£1.5%)
& 261 2.6V (+1.5%)
301 -3.0V (¥1.5%)
. 331 -3.3V (+1.5%)
2
@0@ O“(txtgc\lﬂ‘r’gigj’( ) 401 4.0V (£1.5%)
y 451 4.5V (£1.5%)
| 501 -5.0V (£1.5%)
g 601 -6.0V (¥1.5%)
g C01 -12.0V (£1.5%)
§ Packages ER-G USP-6C (3,000pcs/Reel)
3 ®®-D" (Order Snit) MR-G SOT-23 (3,000pcs/Reel)
g PR-G SOT-89 (1,000pcs/Reel)
§. ) The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.
S (2 For other output voltages, please contact your local Torex sales office or representative. The output voltage optional range is -0.9V to -12V.
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Halogen

. XC6901 Series 200ma Negative Voltage High Speed Regulator with ON/OFF Control

:
FREE
General Description

The XC6901 Series is a negative voltage CMOS regulator which
includes a reference voltage source, error amplifier, driver transistor,
current limiter and phase compensator.

sioje|nbay abeyjoA 6

Max. Output Current: 200mA
Input Voltage Range: -2.4V~-12.4V(Vce=3.6V)
(Absolute Max. Rating: -18V+Vcg)

The CE function enables the circuit to be in stand-by mode by gggpghysglatgega"ge: ;%gx’\;glz'OZNOmA
inputting low level signal. In the stand-by mode, the electric charge at Lopruiescen% éurrent' 100 A our
the output capacitor (C.) will be discharged via the internal OutputVoItageAccurac-y: +1.5% (Vour<-2.0V)

auto-discharge switch and as a result the -Voyr pin quickly returns to +0.03V (-Vour=-2.0V)

the Vs level. Temperature Stability: TYP.£50ppm/°C
The over current protection circuit will operate when the output CE High Level Voltage: +1.2V, Active High
current reaches limit current. The thermal shutdown circuit will Stand-by Current: 0.1uA

Current Limit 350mA TYP, Foldback
Overheat Protection Trsg=150°C
Function: C. High-speed Discharge

Output Capacitor: Ceramic Capacitor Compatible
Operating Ambient Temperature: -40°C~+85°C

Packages: SOT-25, SOT-89-5, USP-6C
Environmentally Friendly: EU RoHS Compliant, Pb Free

operate when the junction temperature reaches limit temperature. Protection Circuits:

. adA} 109)9q abeyjop
ainpo diyd mny I.I.I siojeinbay aBeloA ‘01

Pin Configuration

YOHMS pEOT] 'ZI.I

=Vout N

o
1
=

GND 6] O 1 -vour O o
NG 5[ O 2nc g
ce 41 ] 3-vin ;

E
2 UL L
GND -V CE NC Vi CE E
UsSP-6C SOT-25 SOT-89-5 S
(BOTTOM VIEW) (TOP VIEW) (TOP VIEW) [
L
—_—
Typical Application Circuits Typical Performance Characteristics B
o
o
CL:1.0uF XC6901x501 g
7}7 (ceramic) our =1 100mA tr=tf=5 1 5, Ta=25°C, Vee=1.5V o
Vp=-6V,Cy=1 1t Flceramic),G =1 ¢ Flceramic) =
GND | -48 300 8
CIN:1.04F T 48 Output Voltage 20 %
(ceramic) =Vour f 50 L . 200 _:_é —
-Vin E =52 Output Current 150 g g
2 [} g
- l | | NG é -5.4 — 100 :a 2
CE © 56 g 50 O 3
- 100mA (u?
SOT-25 s o
(TOP VIEW) Time(100 ¢ s/div)
—_—
Ordering Information 4
XC6901D@R@@B®®-T  ON/OFF Control Voltage Regulator (CE Active High) STANDARD VOLTAGE §
DESIGNATOR ITEM __ [SYMBOL DESCRIPTION 'V Examples for standard voltage 2
i ouT
@® Type (2 D g{z :u l:g:giwc:;fsftor ) USP-6C SOT-25 SOT-89-5
OV A2V g 1.2V | XC6901D121ER-G | XC6901D121MR-G | XC6901D121PR-G
O] Output Voltage | 09~CO eé 0.9V—®@=0, @=9, -12V—=@=C, @=0 -2.5V_| XC6901D251ER-G | XC6901D251MR-G | XC6901D251PR-G
A-10B:-11.C-12 ' -2.6V_| XC6901D261ER-G | XC6901D261MR-G | XC6901D261PR-G | o=t |
010V Increments -3.0V_| XC6901D301ER-G | XC6901D301MR-G | XC6901D301PRG | | &
1 eg. 1 N—2=1, ®@=2, ®=1 -3.3V_| XC6901D331ER-G | XC6901D331MR-G | XC6901D331PR-G | | &
@ Output Type 0.05V Increments for -0.95V~-4 .95V -4.0V | XC6901D401ER-G | XC6901D401MR-G | XC6901D401PR-G | | &
B e.g.-1.25V—@=1, ®=2, @®=B -4.5V | XC6901D451ER-G | XC6901D451MR-G | XC6901D451PR-G
ER-G | USP-6C (3,000pcs/Reel) -5.0V_| XC6901D501ER-G | XC6901D501MR-G | XC6901D501PR-G
®®-@N Packages MR-G | SOT-25 (3,000pcs/Reel) -6.0V_| XC6901D601ER-G | XC6901D601MR-G | XC6901D601PR-G
(Order Unit) PR-G | SOT-89-5 (1,000pcs/Reel) -12.0V | XC6901DCO1ER-G | XC6901DCOTMR-G | XC6901DC01PR-G

(" The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.
(2 For the type without C. auto-discharge, please contact your local Torex sales office or

representative.

TOIREX

108

uonedissiq Jamog abeyoed 'a|,|



9. Voltage Regulators Single Type °

. XB1085 Series 3.0A Positive Voltage Regulator

(T
FREE
General Description Features

©
<
o
=
&
Q
®
=)
®
Q
=
]
a2
o
=
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5; The XB1085 is a series of low dropout positive voltage regulators Max. Output Current: More than 3.0A (within Pd)
§§ with a high output current capacity of 3.0A . Max. Operating Voltage: 12.0V
55 Stable output can be maintained by using 104 F (Cw) and 224 F (Absolute Max. Rating: 18.0V)
%“g" (Cy) of tantalum capacitors. Output Voltage: 1.5V, 1.8V, 2.5V, 3.3V, 5.0V, (XB1085P)
:g The fixed voltage types (XB1085P series) are available in 1.5V, Externally Set
Ea 1.8V, 2.5V, 3.3V, and 5.0V. The voltage adjustable type (XB1085K (XB1085K/ Reference Voltage 1.25V (TYP.))
series) is also available which can set the output voltage with only Output Voltage Accuracy: +1.0% ( Tj =25°C)
= two external resistors. Dropout Voltage: 1.3V @ lour=3.0A (TYP.)
= With an overcurrent and thermal protection circuit built-in, the IC is Line Regulation: 0.015% (TYP.) <ADJ>
E‘:’- disabled for protection when an output current reaches limit current Load Regulation: 0.1% (TYP.) <ADJ>
= orjunction temperature increases up to limit temperature. Reference Voltage Pin Current: Less than 120uA <ADJ>
= The XB1085 series is available in TO-252 package. Overcurrent Protection Circuit Built-in
é Thermal Protection Circuit Built-in
- Operating Ambient Temperature: ~ +85°C
= Package: TO-252
0 Environmentally Friendly: EU RoHS Compliant, Pb Free
g
‘28 Pin Configuration
s VOUT
(Tab)
2
[——— ]
]
@
e
- O]
G 2
—_— VOuT
o 1 3
2 VSS/ADJ VIN
< TO-252
= (TOP VIEW)
Typical Application Circuits Typical Performance Characteristics
? XB1085P Series XB1085P331
> VIN vouT louT VIN=4.9V
< CIN=10 g F(Tantal),CL=22 i F(Tantal)
g VIN CL=22uF 350 . - . ’
<] CIN=T0UF (Tantalum) < B
H Z 300
5 3 250
@ >
XB1085K Series g 200
vIN vout £ 150 Ta=85°C|—|
? V'N—LT 2 1.00 ———-Ta=25°C|__|
. R 3 Ta=0°C
2 é 0.50 ‘
% 0,00 :
® VOUT=VREF x (1+R2/R1) + IADJ X R2 0 600 1200 1800 2400 3000
Output Current: IOUT (mA)
Ordering Information
||
o XB10850D@B@G®-D
g DESIGNATOR ITEM SYNBOL DESCRIPTION
. ) Type of Regulators P Fixed Your
P 9 K Adjustable (Externally Set)
151 Vour=1.5V (+1.0%)
181 Vour=1.8V (+1.0%)
L et ) [ 251 Vouma Vet
s 2R® 331 Vour=3.3V (£1.0%)
g 501 Vour=5.0V (£1.0%)
=} Output Voltage Externally Set _
3 (Output Voltage Accuracy) 12B ADJ, Vour=1.25V (£1.0%)
g BE-@" Package (Order Unit) JR-G TO-252 (2,500pcs/Reel)
% ) The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.
g.
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10. Voltage Regulators Voltage Detect Type

. XC6413/XC6414 Series 1ov, 300mA500mA High Speed LDO Regulators with Voltage Detector

Halogen
Antimony

:
FREE
General Description

The XC6413/XC6414 series are highly precise, low noise, positive
voltage LDO regulators with voltage detector manufactured using
CMOS processes. Performance features of the series includes high
ripple rejection and low dropout and the series features a voltage
reference, an error amplifier, a current limiter and a phase
compensation circuit plus a driver transistor. Detect voltage is
selectable in 0.1V increments within a range of 0.9V ~ 6.0V and VR
output voltage is selectable within a range of 0.9V~5.5V.

The series is also compatible with low ESR ceramic capacitors which
give added output stability. This stability can be maintained even
during load fluctuations due to the excellent transient response of the
series.

The current limiter's foldback circuit operates as a short-circuit
protection as well as the output current limiter for the output pin. The
series provides optional user selection from a variety of circuit
applications, such as detector monitoring, detector output logic and
internal pull-up / down resistance.

The XC6413/XC6414FY types can delay the detector output. Delay
time can be controlled by the use of an external capacitor
(semi-custom).

Pin Configuration

WDOUT Cd Vss wpouT
[2]

:
VDOUT B [0 ] 1cd
= :I O] 2 nc
vrout 4 [0 O 3w
[ =

WING O wss wROUT

USP-6B
(BOTTOM VIEW)

S0T-25 (TOP VIBW) SOT-53-5 (TOP WIEW)

Max. Output Current:

Operating Voltage Range:

VR Setting Output Voltage:
Dropout Voltage:

Low Quiescent Current:

VD Detect Voltage Setting:
When Monitoring Vin:

VR Setting Voltage Accuracy:
VD Detect Voltage Accuracy:

300mA (380mA limit)
(1.8V=VRouT=<5.5V)[XC6413]
500mA (600mA limit)
(2.5V=VRouT=<5.5V)[XC6414]
2.0V ~10.0V

(Absolute Max. Rating: 12.0V)
0.9V ~ 5.5V (0.1V increments)
200mV (IRout=100mA)

35U A(TYP.)

0.9V ~ 6.0V (0.1V increments)
more than 2.0V

+2.0%

+2.0%

VR.VD Temperature Coefficient: + 100ppm/°C (TYP.)

High Ripple Rejection:
Output Capacitor:

65dB (10kHz)
Low ESR Ceramic

Operating Ambient Temperature: - 40°C ~ + 85°C

Packages:
Environmentally Friendly:

SOT-25, USP-6B, SOT-89-5
EU RoHS Compliant, Pb Free

Typical Application Circuits

Civ
T 10uF

-

Rpull-up

Vin Cd E_ §220kQ
Vss
VRour  VDour | 4

A

77T

—_—Cd

7

Ordering Information

sioje|nbay abejjop 'sl

5
g5
55
Q@
)
o
=8
QS
-~

2
33
30

8INpoj\ diyd BN “ L

youms peo 'zLI

1abieyn Asneg 'nl SI9]]03U0) uoyng ysnd 'e|,|

_——
e
XC6413 / XC6414DQQPBDB®®-D PIN NUMBER: @, @ Types (80 ~ 99 : Standard voltage products) z
DESIGNATOR |TEM SYMBOL DESCRIPTION 3@ | VRour | VDour | @@ [ VRour | VDour | @@ | VRour | VDour | @@ | VRour | VDour g
@ Oll:’eratt'_"”al F Cd pin 01 11 80 1.8 1.6 90 1.3 2.0 S
unction <
- - 02 12 81 2.8 3.1 91 1.5 2.0 3
@ Type of VD Sense pin : VRour, VD Output Logic : =
Regulator Y Detect L 03 13 82 1.8 2.0 92 @
Internally set sequential number relating to 04 14 83 25 2.8 93
Output output voltage and detect voltage (refer to the 05 15 84 | 2.85 3.2 94
@ Voltage & ; chart PIN NUMBER: @@ Table) 06 16 85 3.0 3.3 95 ]
Detect VR setting output voltage range: 0.9V ~ 5.5V 07 17 86 35 38 % >
Voltage Detect voltage setting range: 0.9V ~ 6.0V - - o
100mV increments are available 08 18 87 3.0 4.2 o7 :::
Pack MR-G__|SOT-25 (3,000pcs/Reel) 09 19 88 | 33 4.0 | 98 3
®E-O (Of;efgi?t) PR-G_|SOT-89-5 (1,000pcs/Reel) 10 20 89 99 (]
DR-G | USP-6B (3,000pcs/Reel)) For other voltage, please contact your local Torex sales office or representative.
" The “-G” suffix denotes Halogen and Antimony free as well as being fully EU
RoHS compliant.
—_——
2
=}
g
2
o
—
g
s
3
g
g
=}
5
=
5
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10. Voltage Regulators Voltage Detect Type

. XC6408 Series 2sv Operation Voltage Regulator with Voltage Detector

e
FREE

—
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o
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8
Q
o
o
3
Q
=
S
2
)
s
@

<Z The XC6408 series is a positive voltage regulator IC manufactured using Max. Output Current: 150mA (Vin=VRrout+3.0V)
d CMOS process with 28V operation voltage. The series consists of a voltage Input Voltage Range: 2.0V ~ 28.0V (Absolute Max. Rating: 30V)
%% reference, an error amplifier, a current limiter, a thermal shutdown circuit and a Output Voltage Range: 2.0V ~ 18.0V (0.1V increments)
f=#=1 phase compensation circuit plus a driver transistor. The output voltage and Dropout Voltage: 175mV@lour=20mA (Vrout=12V)
¥y the detect voltage are user selectable in 0.1V increments. The over current Low Quiescent Current: XC6408D 9.5 1 A (TYP.) (Vrout=12V, Vor=11V)
=8 protection circuit and the thermal shutdown circuit are built-in. These two XC6408E 8 u A (TYP.) (Vrout=12V, Vpr=11V)
g‘é’ protection circuits will operate when the output current reaches current limit Detect Voltage Range: 2.0V ~ 16.0V (0.1V increments)
LR level or the junction temperature reaches temperature limit level. The High Accuracy (Regulator): +2.0%
XC6408D series monitors its output voltage and provides reset signal if its (Detector): +2.5%
= output voltage falls below the pre-set voltage. This reset time (release delay Operating Ambient Temperature: -40°C ~ +85°C
= time) can be set by an external capacitor. The XC6408E series monitors an Packages: SOT-89-5, SOT-25, USP-6C
£ external power supply and enables the output to be turned off and the IC Environmentally Friendly: EU RoHS Compliant, Pb Free
o becomes a stand-by mode.
=
= o g o
S8l Pin Configuration
o
5 VIN VDOUT
i
VROUT  Cd/ VSEN
]
;"f E VIN 65 J1 vrouT
S O vss 50 o2 NC
o vDoUT40 CJ3 Cd / VSEN
=
g [
u M M VIN VSS VDOUT
VROUT VSS Cd/ VSEN
SOT-89-5 SOT-25 USP-6C
(TOP VIEW) (TOP VIEW) (BOTTOM VIEW)

Typical Application Circuits Typical Performance Characteristics

XC6408E(Vor=4.5V)

VIN  VROUT|
CIN

TuF

VDOUT  ¢¢

~

1abaeyg Kispeg 'nl S19]|013u0D uoxNg ysnd 'cLI

$D| aApowoIny gLI
=

VD Supply Current : Ipss [ps]

CIN
1uF

05 /
0

0 4 8 12 16 20 2% 2
Input Voltage : Vin [V]

VDOUT  VSEN

XC6408E
Ordering Information
.
@ XC6408D Series: Vrout pin voltage detection, release delay capacitor
g XC6408E Series: Vsen pin for external voltage detection, auto power ON/OFF function
- XC6408DD2QAE-O XCB40BEDRBDE-®
® DESIGNATOR ITEM SYMBOL DESCRIPTION DESIGNATOR ITEM SYMBOL DESCRIPTION
Vbout . Vbour .
@ Output Configuration N Open Drain @ Output Configuration N Open Drain
@® gz:gz: \\;g:tt:g: - |See DESIGNATOR@® Table @® g::z;‘ xg:::g: - |see DESIGNATOR@® Table
? ER-G |USP-6C (3,000pcs/Reel) ER-G |USP-6C (3,000pcs/Reel)
o @®-®"" | Packages(Order Unit)| MR-G |SOT-25 (3,000pcs/Reel) @®-®'"  |Packages (Order Unit)| MR-G |SOT-25 (3,000pcs/Reel)
;'.,:' PR-G  |SOT-89-5 (1,000pcs/Reel) PR-G | SOT-89-5 (1,000pcs/Reel)
% VD logic operates as detect low output and release high output. VD logic operates as detect low output and release high output.
(Y The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant. ") The “-G” suffix denotes Halogen and Antimony free as well as being fully RoHS compliant.
DESIGNATORQ@® (No. 01 ~ 20 is standard voltage DESIGNATOR®@® (No. 01 ~ 20 is standard voltage
[AE) Vrout Vor (@) Vrour Vor [A©) Vrout Vor @3 Vrout Vor
01 2.50 2.10 1 — — 01 2.50 2.10 11 2.50 2.70
02 3.00 2.50 12 — — 02 3.00 2.50 12 2.50 2.80
| 03 3.30 2.70 13 - - 03 3.30 2.70 13 3.00 4.10
;-? 04 3.30 2.80 14 — — 04 3.30 2.80 14 3.00 4.20
% 05 5.00 4.10 15 — — 05 5.00 4.10 15 3.30 4.10
< 06 5.00 4.20 16 — — 06 5.00 4.20 16 3.30 4.20
& 07 8.00 6.80 17 — — 07 8.00 6.80 17 5.00 5.60
§ 08 9.00 5.00 18 — — 08 9.00 5.00 18 5.00 6.80
2 09 9.00 7.50 19 — — 09 9.00 7.50 19 9.00 10.00
%— 10 12.00 10.00 20 — — 10 12.00 10.00 20 12.00 15.00
=  Forother voltage, please contact your local Torex sales office or representative. For other voltage, please contact your local Torex sales office or representative.
=S
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Bl Xxc6405 Series

Halogen
Antimony

o
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General Description

The XC6405 series are precise, low noise, high speed, high current, positive
voltage low dropout regulators with built-in voltage detector. They are fabricated
using Torex’s CMOS process. Performance features of the series includes high
ripple rejection and low dropout voltage, and the series features a voltage
reference, an error amplifier, a current limiter and a phase compensation circuit
plus a driver transistor.

Detect voltage is selectable in 100mV increments within the range of 0.9V to
5.5V and the LDO output voltage is selectable within a range of 0.9V to 5.1V, also
in 0.1V increments.

The series is also compatible with low ESR ceramic capacitors which give added
output stability. This stability can be maintained even during load fluctuations due
to the excellent transient response of the series.

The current limiter's foldback circuit also operates as a short circuit protection for
the output current limiter and the output pin.

The series provides options to the user to select from a variety of circuit features,
such as detector monitoring, detector output logic, CE and EN pin input logic,
internal pull-up / down resistance, and power ready.

The IC's internal regulator circuit can be placed in stand-by mode via the EN
function (XC6405 A to C series). The whole IC can be put in to stand-by mode
via the CE function with the XC6405D series (semi-custom). In the stand-by
mode, power consumption is greatly reduced.

The XC6405 A and B series features the toggle operation function. The
regulator output can be OFF when the XC6405B series detects voltage
(semi-custom).

The XC6405E series can monitor another power source by using the VSEN pin
(semi-custom).

The XC6405F series can delay the detector output the delay time can be
controlled by the use of an external capacitor (semi-custom).

Pin Configuration

500mA High Speed LDO Regulators, Voltage Detector Function

Features

Max. Output Current: More than 500mA (600mA limit)
(2.5V=VRoUT=4.9V)

Operating Voltage Range: 2.0V ~ 6.0V

VR Setting Output Voltage Range: 0.9V~5.1V

(0.1V increments * 2.0%)

Dropout Voltage: 200mV (IRout=100mA)
Low Quiescent Current: QO uUA(TYP)
Detect Voltage Setting Range: 0.9V ~ 5.5V

(0.1V increments * 2.0%)
VR. VD Temperature Coefficient: +100ppm/°C (TYP.)

65dB (10kHz)

Low ESR Ceramic

-40°C ~+85°C

SOT-25, SOT-89-5

EU RoHS Compliant, Pb Free

High Ripple Rejection:

Output Capacitor:

Operating Ambient Temperature:
Packages:

Environmentally Friendly:

Ordering Information

XC64050RQRDE®-D

VRoOUT VDouT
EN /CE DESIGNATOR ITEM SYMBOL DESCRIPTION
VSEN / Cd VvDout A Toggle and EN function(2)
Vss B Toggle, EN function, VD signal/VR OFF function('2)
— — ® Operational C EN function("2)
Function D CE function('2)
E VSEN Pin(2
F Cd pin
0) RZ!F:JTa?I)r A~Z | Asin the chart below.
Internally set sequential number relating to output voltage
1 2 3 Output Voltage & and detgct voltage o i o
VIN  Vss EN /CE VIN  vss VRoOUT o0 Detect 01~ | (refer to the chart below)
VSEN / Cd Voltage VR setting output vloltage range: 0.9V~5.1V
SOT-89-5 Detect voltage setting range: 0.9V ~5.5V
SOT-25 0.1V increments are available
(TOP VIEW) Pack MR-G | SOT-25 (3,000pcs/Reel)
®0-D (Of;efgift) PR-G__| SOT-89-5 (1,000pcs/Reel)
DR-G Embossed tape, Standard feed
Typlcal Appllcatlon Circuits () The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS
compliant.
(2) For A ~ E series, please contact your local Torex sales office or representative.
Rpull-up
ol VN e [B $ 200k PIN NUMBER : @Types
1uF, A o) EN/CE EN/ CE LOGIC PULL UP/DOWN | VD SENSE | VD OUTPUT | PIN NUMBER
vss XC6405A ~ D Series FUNCTION RESISTANCE PIN LOGIC @
L VROU VRegLUT - A | Functional Active High F":Lilllr;(ciggjn ViN Detect L
CLJ; B Functional Active High F;:ull-dgwn ViN Detect H
e unction
(o} Functional Active High F”:ull—dqwn Vour Detect L
unction
';g;l(l o D Functional Active High F;:Lﬂlr;gtou‘::]n Vour Detect H
on L VIN — E | Functional Active High Nonfunctional Vi Detect L
F . F Functional Active High Nonfunctional ViN Detect H A~D
e vss XCBAOSE Series H Functional Active High Nonfunctional Vout Detect L Series
VROUT_{\ rouT K Functional Active High Nonfunctional Vour Detect H
T :LIEE VDOUT L Functional Active Low Pull-up Function ViN Detect L
71; L M Functional Active Low Pull-up Function ViN Detect H
77 N Functional Active Low Pull-up Function Vout Detect L
P Functional Active Low Pull-up Function Vout Detect H
R Functional Active Low Nonfunctional ViN Detect L
Rpull-up S | Functional Active Low Nonfunctional Vin Detect H
200k T Functional Active Low Nonfunctional Vour Detect L
'WEH VN LT 3 ) U | Functional Active Low Nonfunctional Vout Detect H
TuF XC6405F Series V_[ Nonfunctional - - VIN / Vsen Detect L E&F
VSS X_| Nonfunctional - VN / Vsen Detect H Series
VROUT_ |\ ooyt VDOUT Y_| Nonfunctional - Vour Detect L F
T <I@ VDOUT = Z | Nonfunctional - Vour Detect H Series
Cd
- ..
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10. Voltage Regulators Voltage Detect Type

g . XC6403/XC6404 Series  300ma500mA High Speed LDO Regulators,
‘g; RoHs | [Xakss Voltage Detector Function
g =/ \FREE
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General Description

The XC6403/XC6404 series are highly precise, low noise, positive voltage low
dropout regulators with built-in voltage detector. They are fabricated using
Torex's CMOS process. Performance features of the series includes high
ripple rejection and low dropout voltage, and the series features a voltage
reference, an error amplifier, a current limiter and a phase compensation circuit
plus a driver transistor.

Detect voltage is selectable in 0.1V increments within the range of 0.9V to 5.5V
and the LDO output voltage is selectable within a range of 0.9V to 5.6V

Max. Output Current: 300mA (380mA limit)

(1.8V<VRouT<5.3V) [XC6403]

500mA (600mA limit)

(2.5V<VRoUT<4.9V) [XC6404]
2.0V ~6.0V

(Absolute Max. Rating: 7.0V)

Max. Operating Voltage:

(XC6403) and 0.9V to 5.1V (XC6404), also in 100mV increments. Dropout Voltage: 200mV (lout=100mA)
=~ The series is also compatible with low ESR ceramic capacitors which give Low Quiescent Current: 35uA(TYP)
. added output stability. This stability can be maintained even during load ; .
§ fluctuations due to the excellent transient response of the series. VR Setting Output Voltage: . o
o The current limiter's foldback circuit also operates as a short circuit protection [XC6403] 0.9V~5.6V (0.1V !ncrements, 12.0%)
= for the output current limiter and the output pin. [XC6404] 0.9V~ 5.1V (0.1V increments, + 2.0%)
= fobtures, sudh a5 delacior monitoring. detoctor oulput 1061 GE and EN pin Detect Voltage Setting: 0.9V = 5.5¢

ures, su itoring, utpu ic, i PP .

% input logic, and internal pull-up / down resistance. When monitoring Vin: More than 2.0V

The IC's internal regulator circuit can be placed in stand-by mode via the EN VR. VD Temperature Coefficient: +100ppm/°C (TYP.)

function (XC6403/04 A to C series). The whole IC can be put in to stand-by . . T

== mode via the CE function with the XC6403/04D series (semi-custom). In the High Ripple Rf-:jectlon. 65dB (10kHz) .

= stand-by mode, power consumption is greatly reduced. Output Capacitor: Low ESR Ceramic
2 The XC6403/04 A and B series features the toggle operation function. The Operating Ambient Temperature: - 40 ~ + 85°C
1 .
¢ E:grl#i&rst%lﬁ\r;m can be OFF when the XC6403/04B series detects voltage Packages: SOT-25, SOT-89-5, USP-6B
& The XC6403/04E series can monitor another power source by using the VSEN Environmentally Friendly: EU RoHS Compliant, Pb Free

pin (semi-custom).
The XC6403/04F series can delay the detector output: the delay time can be
controlled by the use of an external capacitor (semi-custom).

|
>
28 Pin Configuration Ordering Information
[
=
2
g VRaur VDour ENJCE XC6403/XC6404DRRDE®-@
o VSEN/Cd Vss VDOUT EN/CE DESINATOR ITEM SYMBOL DESCRIPTION
] 5 — vbout 6 [ B VSEN/Cd A Toggle and EN function('?
% vss 5 [0 Ol 2 ne ) B Toggle, EN function, VD signal/VR OFF function("2
F 0) Operational c EN function
_— VROUT 4[] Gl 3 viN Function D CE function
= E_[VSENPin
w [I] E WN V5SS \Roul F Cd pin
% ViIN Vs e USP-6B Type of )
'SEN, ~
g SOT-89-5 (BOTTOM VIEW) ) Reaulator A~Z As in the chart below.
[+] SOT-25 (TOP VIEW) Internally set sequential number relating to output voltage
g (TOP VIEW) and detect voltage
[ Output Voltage (refer to_ the chart below) .
VR setting output voltage range:
[©0)] & Detect 01~
. B . B B Voltage 0.9V~5.6V[XC6403]
Typical Application Circuits 9 0.9V~5.1V[XC6404]
== Detect voltage setting range: 0.9V ~5.5V
i 0.1V increments are available
g Packages MR-G | SOT-25 (3,000pcs/Reel)
S N - PR-G | SOT-89-5 (1,000pcs/Reel)
3 VROUT 66-@ ,UU0p
3 i a8 K 51 ] > (Order Unit) 5 5[ USP-68 (3,000pcs/Reel)
< - cL
§ 'L{Z__[ vss Rpulla 10F () The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.
Q ] 220k § ;I/; (2) For A and B series, please contact your local Torex sales office or representative.
EN/CE { >
- voour 11— PIN NUMBER : @Types
® EN/CE EN/CE PULL UP/DOWN VD SENSE | VD OUTPUT | PIN NUBER
— 7 7T FUNCTION LOGIC RESISTANCE PIN LOGIC @
o . A Functional Active High Pull-down Function VIN Detect L
2 XC6403A ~ D Series B | Functional Active High | _Pull-down Function VIN Detect H
] C Functional Active High Pull-down Function VOUT Detect L
§ D Functional Active High Pull-down Function VouTt Detect H
VROUT E Functional Active High Nonfunctional VIN Detect L
1 51—
— [LTvw 5) oL F Functional Active High Nonfunctional VIN Detect H
o ZTlvss RPU";: oF H Functional Active High Nonfunctional VouT Detect L
220k § ;l,; K | Functional Active High Nonfunctional VOUT Detect H A~D
. _EE[ VSEN E_l_> L Functional Active Low Pull-up Function VIN Detect L Series
— T YoouT M | Functional Active Low Pull-up Function VIN Detect H
N 7I7 N Functional Active Low Pull-up Function VOUT Detect L
g 7T TIT P Functional Active Low Pull-up Function VOUT Detect H
Qe . R Functional Active Low Nonfunctional VIN Detect L
& XC6403E Series S Functional Active Low Nonfunctional VIN Detect H
T Functional Active Low Nonfunctional VOUuT Detect L
U Functional Active Low Nonfunctional VOUT Detect H
VROUT V_| Nonfunctional - - VIN / VSEN Detect L E&F
) T o (v 15— I - X | Nonfunctional VIN / VSEN Detect H Series
1uF Rpull & 1‘3: Y | Nonfunctional VOUT / VSEN Detect L F
— vss 220k 3 ;[; Z | Nonfunctional VOUT/VSEN | DetectH Series
>
: ¢
%",’ - _EE_[ d VDOUT [B——
-
% H 0.01uF
2 XC6403F Series
g
g
g
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. XC6402 Series 700ma High Speed LDO Regulators, Voltage Detector Function
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General Description

The XC6402 series are precise, low noise, high current, positive
voltage low dropout regulators with built-in voltage detector. They are
fabricated using Torex's CMOS process. The series features a
voltage reference, an error amplifier, a current limiter, a voltage
detector and a phase compensation circuit plus a driver transistor.
The output voltage of the LDO and detect voltage of the detector is
selectable in 0.05V increments with in the range of 0.8V to 5.0V.
With a low ON resistance driver transistor built-in, batteries can be
used until input-output voltage differential is minimal and can
accordingly be used for a longer time.

The series is also compatible with low ESR ceramic capacitors which
give added output stability.

The series provides options to the user to select from a variety of
circuit features, such as detector monitoring, detector output logic,
EN pin input logic, and internal pull-up / down resistance
(semi-custom).

The IC's internal regulator circuit can be placed in stand-by mode via
the EN function (XC6402C series). In the stand-by mode, power
consumption is greatly reduced.

The XC6402F series can delay the detector output: the delay time
can be controlled by the use of an external capacitor.

Pin Configuration

EN/Cd D
Vss
5) Vs [
T 2 2
VN VSS VRouT USP-6B

(BOTTOM VIEW)
SOT-25 SOT-89-5
(TOP VIEW) (TOP VIEW)

Typical Application Circuits

@XC6402C Series

—/l Rpull-up
1 EN 220k Q
LN Rl [5]
T 1uF ’L
) 2|f|vss
VROUT
3 VDOUT,
CL
T 1uF
@XC6402F Series
1 EN||[|5
Ton VIN 220k Q
T 1uF
' 2lflvss ;
VROUT
3 VDOUT!
CL
7+ 1uF

700mA (800mA limit)
(1.6V=VRoUT=5.0V)

1.5V ~ 6.0V

(Absolute Max. Rating: 6.5V)
0.8V ~ 5.0V (0.05V increments)
0.8V ~ 5.0V (0.05V increments)
50mV (lout=100mA)

Max. Output Current:
Max. Operating Voltage:
VR Output Voltage Range:

VD Output Voltage Range:
Dropout Voltage:

Low Quiescent Current: 35uA(TYP)
When monitoring Vy: More than 1.5V
Accuracy: +2.0%

High Ripple Rejection: 60dB (@1kHz)

Operating Ambient Temperature: - 40 ~ +85°C

Output Capacitor: Low ESR Ceramic

Packages: SOT-25, SOT-89-5, USP-6B
Environmentally Friendly: EU RoHS Compliant, Pb Free

Typical Performance Characteristics

Dropout Voltage vs. VR Output Current

XC6402 Series (VR : 3.0V)

CIN=1uF(ceramic) CL=1.0uF(ceramic)

1.0

0.9 ‘ ‘ ‘
osfb—t—+ L - 40|

07 ——tH——+—-—F+— _85°c—1
0.6
0.5

0.4

03 e

Dropout Voltage Vdif(V)

0.2 ——
0.1 e
==
00 LT
0 100 200 300 400 500 600 700
VR Output Current IROUT (mA)

Ordering Information

XC6402DRR@B®-@

DESIGNATOR ITEM SYMBOL DESCRIPTION
. . C EN function
@ Operational Function F Cdpin
@) Type of Regulator A~Z As in the chart below
Internally set sequential number
relating to output voltage and
detect voltage
o0 Output Voltage & 01~ VR setting output voltage range:
Detect Voltage 0.8V~5.0V
Detect voltage setting range:
0.8V ~5.0V
0.05V increments are available
Packages MR-G | SOT-25 (3,000pcs/Reel)
®®-D (Order gnit) PR-G SOT-89-5 (1,000pcs/Reel)
DR-G USP-6B (3,000pcs/Reel)

PIN NUMBER : @Types

@ |ENFUNCTION | ENLogic | PREEUPIDOWN | VD SENSE | VD OUTPUT PIN Né)MBER
A | Functional | Active High [ Pull-down Function Vin Detect L

B | Functional [Active High | Pull-down Function VIN Detect H

C | Functional | Active High [ Pull-down Function | VRout Detect L

D | Functional | Active High | Pull-down Function | VRout Detect H

E | Functional | Active High Nonfunctional ViN Detect L

F | Functional | Active High Nonfunctional Vin Detect H

H | Functional | Active High Nonfunctional VRout Detect L

K | Functional [ Active High Nonfunctional VRout Detect H C Series
L | Functional | Active Low [ Pull-up Function VIN Detect L

M | Functional | Active Low | Pull-up Function ViN Detect H

N | Functional | Active Low | Pull-up Function VRout Detect L

P | Functional [ Active Low | Pull-up Function VRout Detect H

R | Functional | Active Low Nonfunctional Vin Detect L

S | Functional | Active Low Nonfunctional ViN Detect H

T | Functional | Active Low Nonfunctional VRout Detect L

U | Functional | Active Low Nonfunctional VRout Detect H
V_[Nonfunctional - - ViN Detect L
X_[Nonfunctional - - Vin Detect H F Series
Y _[Nonfunctional - - VRout Detect L
Z_|Nonfunctional - - VRout Detect H

1 The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.
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11. Multi Chip Module

Halogen
Antimony

:
FREE
General Description

The XCM414 series consist of four Schottky Barrier Diodes (SBD)
and a positive voltage regulator (VR).

These four SBDs configure a bridge circuit and it performs the
full-wave rectification of an AC input so that the positive voltage
regulator can generate DC output.

The VR consists of a voltage reference, an error amplifier, a current
limiter, a thermal shutdown circuit and a phase compensation circuit
plus a driver transistor. The output voltage is preset at 3.3V in the IC
as a standard value, and it is selectable in 0.1V increments within the
range of 2.0V to 12V using laser trimming technologies. The output
stabilization capacitor (C,) is also compatible with low ESR ceramic
capacitors.

The over current protection circuit and the thermal shutdown circuit
are built-in. These two protection circuits will operate when the
output current reaches current limit level or the junction temperature
reaches temperature limit level.

The CE function enables the output to be turned off and the IC
becomes a stand-by mode resulting in greatly reduced power
consumption.

Pin Configuration

INl  POS Vin  Vour
1 2 3 4
O
| |_| O O
8 7 6 5
NEG IN2 Vss CE
USP-8B10

(BOTTOM VIEW)

H . XCMA414 Series Voltage Regulator with Bridge Diode for Wireless Power Receiver

[Schottky Barrier Diode (SBD)]
Forward Voltage: 0.33V (IF=10mA)
Reverse Current: 2 1A (VR=40V)
[Voltage Regulator (VR)]
Input Voltage Range: 2.0V~26.0V
Output Voltage (nominal): 3.3V
Output Voltage Range (option): 2.0V~12.0V(0.1V increments)

Fixed Output Accuracy: 12%

Low Power Consumption: 5u A

Stand-by Current: less than 0.1 £ A
High Ripple Rejection: 30dB@1kHz

Ceramic Capacitor Compatible
Current Limit Circuit

: Thermal Shutdown Circuit
Operating Temperature: -40°C~+85°C

Package: USP-8B10

Environmentally Friendly: EU RoHS Compliant, Pb Free

Low ESR Capacitor:
Built-in Protection:

Typical Application Circuit

ERle

>
Pt
»i
Pt

>
Pt
>
Pt

Ordering Information

XCM414DRB@B&®-D
DESIGNATOR DESCRIPTION SYMBOL DESCRIPTION
@ TYPE B Fixed
- For the voltage within 2.0V ~9.9V (0.1V increments) (2
@3® Output Voltage 020~120 eg. 033 = 33V, 105 = 10.5V
B5®-D" Package (Order Unit) D2-G USP-8B10 (5,000pcs/Reel)

(") The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.

(2 Standard: XCM414B033D2-G.

115
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°® 12. Load Switch

-
. XC8109 Series  g5mo High Function Power Switch with Current Limit Adjustable Pin |- ]
T (0.075A~1.3A Current Limit Adjustable)
FREE

L
The XC8109 series is a P-channel MOSFET power switch IC with a Input Voltage Range: 2.5V ~5.5V (Absolute Max. Rating: 6.0V)
low ON resistance. A current limit, reverse current protection Max. Oqtput Current: 0.9A
(prevents reverse current from Vour to Vi), soft start, thermal ON Resistance: 85mQ @Vin=5.0V (TYP.)
shutdown, and an under voltage lockout (UVLO) are incorporated as Quiescent Current: 40 4 A@ Vn=5.0V
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Stand-by Current: 0.1 £ A(TYP.)

Flag Delay Time: 7.5ms (TYP.) * At over-current detection
4ms (TYP.)  * Atreverse voltage detection

Protection Circuit:  Reverse Current Protection 0.075A~1.3A(TYP.)
Thermal Shutdown

protective functions. A flag function monitors the power switch status.
The flag output has N-channel open drain structure, and outputs Low
level signal while over-current or overheating is detected, or while
the reverse current protection is operated.

A v.arlable current I|m|t|pg function is |ntegrated, allowing the current Under Voltage Lockout (UVLO)
limit value to be set, using an external resistor. Soft-start
The voltage level which is fed to CE pin determines the status of Functions: Flag Output
XC8109. The logic level of CE pin is selectable between either one of CE Pin Input Logic Selectable
active high or active low. Current Limit Response Time: 2 s (TYP.) * Reference value
Operating Ambient Temperature: -40°C ~+105°C
Package: USP-6C
Environmentally Friendly: EU RoHS Compliant, Pb Free o
-
[=]
- - - - - - Q
Pin Configuration Typical Performance Characteristics c
£
8
=
FLG 307 Cace XC8109xC10ER
m 2[4 5 Vss Cp=1.0 £ F(ceramic), C_=1.0 u F(ceramic)
6.0 =
Vour 1] 06 v ‘ ‘RILIMLSISk‘Q &
— RILIM=18.4kQ g
> 50 < RILIM=0kQ | %
USP-6C 5 \ 2
(BOTTOM VIEW) S 40 o
5 H
m A . . ) oD s
Typical Application Circuit 8 30 | g
o —
. USB Port 2 20 =
5V Ipput i 3 - g
> * VIN vouT —¢ —9 VBUS 8 =
L L | LIZO F L_GND 3 &
100kQ 10uF ;‘-OI‘FE :': u T o 10 —t — &
| il g
i I~
USB FLG H S
Control | CE ILIM i 00
vss Ruy | 000204060810 121416 182022 24
i : p—
* The Typical circuit is base on USB high side switch. ';"
The XC8109 series can accommodate 1 LF output capacitor (CL). Output Current : Ioyr [A] H
E
S
Ordering Information H
=)
XC8109DR®DB®-D m
DESIGNATOR ITEM SYMBOL DESCRIPTION
. A Active H —
@ CE Logic B Active L Em;
) o C Auto-recovery(" Q
@ Protection Circuits Type 5 Cancho i 3
0.9A Is)
Max. Output Current 0 (* Adjustable current limit range:0.075A~1300mA) “
B6®-@™ Package (Order Unit) ER-G USP-6C (3,000pcs/Reel)
(") Over Current Protection, Reverse Current Prevention, and Thermal Protection are Auto-recovery.
(2 Qver Current Protection and Reverse Current Prevention are Latching, Thermal Protection is Auto-recovery.
(3) The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant. [ |
=
]
e
o
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12. Load Switch

—
o

. XC8108 Series  g5mq High Function Power Switch with Current Limit Adjustable Pin
¢ S (0.9A~2.4A Current Limit Adjustable)

icy
FREE

[

|
; The XC8108 series is a P-channel MOSFET power switch IC with a Input Voltage: 2.5V~5.5V

& E low ON resistance. (Absolute Max. Rating: 6.0V)
o A current limit, reverse current prevention (prevents reverse current Output Current: 2A

%% from Vour to Vi), soft start, thermal shutdown, and an under voltage ON Resistance: 85mQ @ ViN=5.0V (TYP)
Eg lockout (U\{LO) are.incorporated as protective functions. Quiescent Current: 40 U A @ Vin=5.0V
S Aflag function monitors the power switch status. The flag output has Stand-by Current: 0.1 1 A (MAX.)

N-channel open drain structure, and outputs Low level signal while Flag Delay Time: 7.5ms (TYP.) @ Current Limit

_? over-current or overheating is detected, or while the reverse current 4:0ms (TYP:) @ Reverse Current Prevention

£ prevention s operated. o , Protection Circuit: Current Limit Adjustable

= Avariable current limiting function is integrated, allowing the current 0.9A~2.4A (TYP)

S limit value to be set within the range of 0.9A to 2.4A (TYP.) using an , ’ | )

T . . . Reverse Current Prevention

H external resistor. The IC can be put in the stand-by state using the Thermal Shutdown

2 level of the voltage applied to the CE pin. CE pin logic is available in

s . . . Under Voltage Lockout (UVLO)

two types, active high or active low. Soft-start
Functions: Flag Output

CE Pin Input Logic Selectable
Operating Ambient Temperature: -40°C ~+105°C
Package: USP-6C
Environmentally Friendly: EU RoHS Compliant, Pb Free

»
g
o
D
(=%
(2]
=4
=
o
=

Typical Performance Characteristics

Pin Configuration

(BOTTOM VIEW)

g XC8108xC20ER

@ FLG 3] ] 4 CE

g Cp=1.0 i F(ceramic), C_=1.0 u F(ceramic)
3 LM 27 ]5 VsSS 60 o

o

s VOUT 1 6 VIN HILI=39.2k0
% j 50 —— RILIM=184kQ
— RILIM=576kQ
@ USP-6C 40 RILIVE0K®
g

<

(o]

g

S

Typical Application Circuit

]
HE

Output Voltage : Vout [V]
w
o

/‘

, USB Port 1.0 =

—_— 1

& Vipt o ig VIN vouT —e | o VBUS FW

z o I hd P L ’ 0.0

g 100kQ 10uF 1.0uF } ~120uF L_GND

3 ;l; i ;l: 00 05 10 15 20 25 30 35 40

§ usB FLG i Output Current : Ioyr [A]

Q Control | CE ILIM :

VSS % i
117 RLIM :

> The Typical circuit is base on USB high side switch.

g The XC8108 series can accommodate 1 ¢ F output capacitor (Cy).

(]

e

Ordering Information
XC81080DRBDE®-D

— DESIGNATOR ITEM SYMBOL DESCRIPTION

= ) A Active High

g? @ CE Logic B Active Low

3 e c Auto-recovery "

s @ Protection Circuits Type D Catch-off 2

[©0) Max. Output Current 20 2.0A (Adjustable current limit range: 0.9A~2.4A)
6®-@ @ Package (Order Unit) ER-G USP-6C (3,000pcs/Reel)
() Over Current Protection, Reverse Current Prevention, and Thermal Protection are Auto-recovery.

e (2 Over Current Protection and Reverse Current Prevention are Latching, Thermal Protection is Auto-recovery.

:—; () The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.

£

?

o

:

S

H

=
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Y Sl 85mQ High Function Power Switch (Fixed Current Limit) E
RoHS ;\Hn?&%e"';
‘r FREE

General Description

The XC8107 series is a P-channel MOSFET power switch IC with a Input Voltage: 2.5V~5.5V
low ON resistance. (Absolute Max. Rating: 6.0V)
A current limit, reverse current prevention (prevents reverse current Output Current: 2A

from Vour to Viy), soft start, thermal shutdown, and an under voltage
lockout (UVLO) are incorporated as protective functions. A flag
function monitors the power switch status. The flag output has
N-channel open drain structure, and outputs Low level signal while

ON Resistance: 85mQ @ Vin=5.0V (TYP.) *USP-6C
100mQ @ Vin=5.0V (TYP.) *SOT-25 (XC8107A, B)
95mQ @Vin=5.0V (TYP.) (XC8107X, Y)

Quiescent Current:

over-current or overheating is detected, or while the reverse current
prevention is operated.

Stand-by Current:
Flag Delay Time:

40 u A @ V|N=5.0V
0.1 1 A (MAX.)

7.5ms (TYP.) @ Current Limit

The IC can be put in the stand-by state using the level of the voltage
applied to the CE pin. High active or Low active can be selected for
the CE pin input logic.

4.0ms (TYP.) @ Reverse Current Prevention
Reverse Current Prevention

Thermal Shutdown

Under Voltage Lockout (UVLO)
Soft-start

Flag Output

CE Pin Input Logic Selectable
Operating Ambient Temperature: -40°C ~+105°C

Packages: SOT-25 (Au wire or Cu wire), USP-6C
Environmentally Friendly: EU RoHS Compliant, Pb Free

Protection Circuit:

. adA| 10839Q abeIOA
anpoj diyd BN uI ST R S AT

Functions:

®
-
o
D
o
(]
=
=
o
=3

Pin Configuration Typical Performance Characteristics

=
XC8107xCxxxR o
Cp=1.0 ¢ Flceramic), C,=1.0 £ F(ceramic) %:
60 1 )
VSS E 05A type 5.
FLG 31 4 ce — 50 10Atype _| Y
NG 2[0 5 vss % —| 15A type 1]
2.0A type =
SIEN 14 Jee vouT 1] O viN 3 40 &
s o
o g
SOT-25 USP-6C s 30 f-,
(TOP VIEW) (BOTTOM VIEW) G 3
> a
= 20 g
. . . . . o
Typical Application Circuit 5 =
© 10 —
, USB Port T &
i >
oV Igput *+ VIN vout —¢- ; pA VBUS 0.0 5
| i 3
100kQ m' ouH Lour ;l:m” o 00 05 10 15 20 25 30 35 40 g
‘ g
U | LG i Output Current : Ioyr [Al 5
Control CE E
vss |
It | 7
>
* The Typical circuit is base on USB high side switch. Q
The XC8107 series can accommodate 1 ¢ F output capacitor (Cy). g
2
Ordering Information
XC810702R@®®-@
DESIGNATOR ITEM Au wire Cu wire DESCRIPTION ?
) A X Active High )
@ CE Logic B Y Active Low 8
) L C Auto-recovery 2
@ Protection Circuits Type 5) Latch-off ©
05 0.5A (0.9A)
10 1.0A (1.4A)
@ Max. Output Current 15 15A (1.9A)
20 2.0A (2.4A)
. ; ER-G USP-6C (3,000pcs/Reel)?
PN
66-@ Packages (Order Unit) MR-G SOT-25 (3,000pcs/Reel)

(") The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.
() UPS-6C package is available for the A/B type.
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Il xC8102 Series

12. Load Switch

Halogen
Antimony

:
FREE
General Description

The XC8102 series is a low ON resistance load switch IC with
ON/OFF control and output current protection which integrates a
P-channel MOSFET.

By connecting the XC8102 to the output pin of a step-down DC/DC
converter, the CE pin controls ON/OFF for each distribution switch
to deliver power per requirements and maximize total power
efficiency. As a result, the XC8102 helps to extend battery life
and product operation time.

The series contains a current limit and protection circuit so these
are not required externally unlike discrete circuit solutions where
MOSFETs and resistors are used.

When a low signal is input to the CE pin, the series enters stand-by
mode. Even where a load capacitor is connected to the output pin
during stand-by, the electric charge stored at the load capacitor is
discharged through the internal switch. As a result, the Vour pin
voltage falls quickly to the Vgs level.

The series contains over current protection with fold-back current
circuitry which operates as over current protection and short circuit
protection for the output pin.

400mA Small Load Switch with C. Discharge

0.28Q@ Vin=6.0V (TYP.)
0.312@ Vin=4.0V (TYP.)
0.35Q@ Vin=2.9V (TYP.)
0.52Q @ Vin=1.8V (TYP.)
0.60Q@ Vin=1.5V (TYP.)
0.80Q@ Vin=1.2V (TYP.)
1.2V~6.0V

(Absolute Max. Rating:6.5V)
3.0 A@ Vin=1.2V

3.6u A@ ViN=2.9V

4.0 4 A@ Vin=6.0V

0.1uA

Current limit(Output Current)
480mA (TYP.) (1.8=Vin=6.0V)
Short Circuit Protection,

Short current= 30mA (TYP.)
Enable Active High

C. High Speed Discharge
Operating Ambient Temperature: -40°C ~+85°C

Packages: USP-4,SSOT-24, SOT-25, USPN-4,
USP-6B06

EU RoHS Compliant, Pb Free

On Resistance:

Input Voltage Range:
Quiescent Current:
Stand-by Current:

Protection Circuit:

ON/OFF Function:

Environmentally Friendly:

Pin Configuration

vout NC

Vout

VIN
E
[

vss|[7]
Vour| j

d-
[ v

USP-4
(BOTTOM VIEW)

Typical Application Circuit

Vss

=
CE
VIN Vss CE

SSOT-24
(TOP VIEW)

SOT-25
(TOP VIEW)

DC/DC OUT
21V,
VIN vouT |—4 VIN vout N
Step Down XC8102 cPU
* s
Livion DC/DC ONOFF
36V. OGN Control o
XC9235
71, ’ VIN vout ' IN
/J‘\ XC8102 ,J> CPU
—»f CE
ON/OFF Vss
Control
TGN l’ Q.T
VIN vout N
J‘L\ XC8102 CPU
——

{1

=

VIN 6 |[] D1 vout
N [ vouT CE 5] |2 vss
ce (B0 L2 vss NC 4[] [J|3 Nc
USPN-4 USP-6B06

(BOTTOM VIEW) (BOTTOM VIEW)

Typical Performance Characteristics

@On Resistance vs. Input Voltage
XC8102AA01M/XC8102AA01G
VIN=CE
IOUT=50mA
CIN=None,CL=None

IR\
> 08 \ Ta=85°C
o 25¢c
"4
2 06 \Q -40°c
2 \\§
o 04 —
2 o I
Q
o
z
g 02
0.0

10 15 20 25 30 35 40 45 50 55 6.0

Input Voltage : VIN (V)

Ordering Information

XC8102AA01D@-B

DESIGNATOR ITEM SYMBOL DESCRIPTION
GR-G USP-4 (3,000pcs/Reel)
MR-G SOT-25 (3,000pcs/Reel)
DO-@™ Packages (Order Unit) NR-G SSOT-24 (3,000pcs/Reel)
7R-G USPN-4 (5,000pcs/Reel)
8R-G USP-6B06 (5,000pcs/Reel)

) The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.
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General Description

The XC8101 series is a low On resistance line switch IC with
ON/OFF control which integrates P-channel MOSFET. The
XC8101 is suited for power distribution switch. With connecting to
the output pin of step-down DC/DC converters, the CE pin controls
ON/OF for each distribution switch to deliver power per
requirements and maximize total power efficiency. As result, the
XC8101 helps extend battery life and product operation time.
The XC8101 is available in an ultra small package USP-4 and
does not require any external capacitors so that it can provide
small power unit design and board space saving. When low signal
is input to the CE pin, the XC8101 enters stand-by mode. Even
where a load capacitor is connected to the output pin during in the
stand-by mode, the internal switch between the Vour and Vss of the
XC8101 enables the electric charge in the load capacitor to be
discharged. Because of this discharge function, the VOUT pin
voltage falls quickly to Vsslevel.

The XC8101 contains an over current protection with foldback
current circuitry which operates as over current protection and
short circuit protection for the output pin.

Pin Configuration

Vout NC

H M

vss 2] [3] o
vour [1] [¢] v
H &
VIN Vss CE
USP-4
(BOTTOM VIEW) SOT-25
(TOP VIEW)

Typical Application Circuit

DC/DC OUT
p
VN VOUT |—o VIN vour N
. T e T e
—» CE
i DC/DC ovor| VS
36V_ TN Cortrd a
X09235
17 Jr VIN Vout N
AL xcaiot 1L u
OVOFF F ws
T - J” T
aN a
VIN VOUT| N
J‘L\ XG8101 U
CE
VSS

Tm

3
.

Ordering Information

Low Quiescent Current Load Switch

On Resistance:

Output Current:
<Current Limit =300mA (TYP.)>
Input Voltage Range:

Quiescent Current:

Stand-by Current:
Protection Circuit:

ON/OFF Function:

0.75Q @ VIN=2.9V
1.15Q @ VIN=1.8V
200mA

1.8V ~ 6.0V

(Absolute Max. Rating: 6.5V)
3.0 A@ VIN=1.8V

0.1uA

Current limit, 300mA (TYP.)
Short-circuit Protection,
Short current= 30mA (TYP.)
High Active Enable

High-Speed Discharge Function
Operating Ambient Temperature: -40°C ~ +85°C

Packages:
Environmentally Friendly:

VIN Vout

g

i
CE Vss

SSOT-24
(TOP VIEW)

Typical Performance Characteristics

USP-4, SSOT-24, SOT-25
EU RoHS Compliant, Pb Free

@ Supply Current vs. Input Voltage

XCB101AAQ1

VIN=CE
CIN=None , CL=None

- = Ta=d0C

Ta=25C

Supply Current: ISS (pA)

nput Voltage: VIN (V)

XC81010RQ@B&®-D
DESIGNATOR DESCRIPTION SYMBOL DESCRIPTION
@ CE pin logic High active enable
@ C, Discharge Function Output capacitor (C,) auto-discharge function integrated
[©0) Internal Standard Number 01 Fixed
GR-G USP-4 (3,000pcs/Reel)
®®-@ ™ Packages (Order Unit) MR-G SOT-25 (3,000pcs/Reel)

NR-G SSOT-24 (3,000pcs/Reel)

" The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.
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13. Push Button Controllers

. XCG1 92 Series Push Button Load Switch

Halc
RoHS \ [ Antimbny

== ) \FREE

General Description

The XC6192 series are the Push Button load switch with functions

best suitable for battery operated devices.

The built-in high side switch is turned on by the Push Button (Turning

off is also possible on the XC6192A type.) and turned off by the "L"

level signal into the SHDN pin from the MCU or the like.

In addition to these functions, this IC is equipped with output capac-

itor inrush current limiting function and short-circuit protection func-

tion, realizing an intelligent load switch.

The high side switch is turned on and latched by inputting "L" signal

from the Push Button of the device to the SW pin.

It is possible to shut down (OFF) by inputting a 1-pulse signal of "H"

level from the MCU or the like to the SHDN pin. This realizes a main

switch of battery operated devices easily. "

The leak current at shutdown is so small, which is 10nA(Typ.), that

this IC will contribute to reducing the discharge of the battery and

making shelf life longer of the devices after shipping as well as func-
tioning as a main switch.

For the A type, it is possible to turn off forcibly in case of emergency

by Push Button signal. This enables a freezed device to be turned off.

For the B type, turn-off is available only with SHDN pin.

The output capacitor inrush current limiting function suppresses ex-

cessive current that occurs when the switch is turned on, preventing

it from going into a brownout state.

The output short-circuit protection function detects the voltage drop

due to the short circuit and turns off the power supply line by force.

The "L" signal on the SW pin by Push button makes the device re-

cover.

The power good function is used to properly adjust the timing of

turning on the DC-DC regulator or other system on the rear stage.

(" Please be sure to complete the preparation for shutting down
safely before inputting the signal to SHDN pin from the MCU or the
likes.

2 Vour may not start up completely if the load current is 350uA (DC)
or more at starting up due to the output capacitor inrush current
limiting function. Please design so that the started up load current
is less than 350uA (DC) or the output on the rear stage is enabled
by using the PG pin.

Pin Configuration

Features

Input Voltage Range: 2.5V~6.0V (Absolute Max. Rating: 6.5V)
Stand-by Current: 0.01 £ A(TYP)

Quiescent Current (Turn-On state): 0.45 1 A (TYP.)

Output Current: 400mA (Vix=2.5V, Ta=25°C)

Turn-On Delay Time (Tonp): 0.5s, 1.0s, 3.0s, or 5s

Turn-Off Method: Type A By inputting “H” voltage to the
SHDN pin.

By inputting “L” voltage during
the Torep to the SW pin.

By inputting “H” voltage to the
SHDN pin.

Turn-Off Delay Time (Torep): 3s, 5s, 10s, or 15s

Additional function: Power Good function (the PG pin)
Forced shutdown function (the SHDN pin)
Inrush current protection

Output circuit short protection

Output capacitor discharge function
Operating Ambient Temperature: -40°C ~+85°C

Package: USP-8B06

Type B

Protection circuits:

Typical Application Circuit

8.V0UT D Cl 1 -VIN
Vin Vour Voo Vour Other
.? 7SHDN D D 2NC =014 F”~ C=0.14F R22 PMICoo'r Lo R1 \/Tm
> DC/DC
5 6.TEST (O | 3.sw XC6192 pq e
g = 58D MCU
= sw ¢—1/0
5 5-VSS D D 4.PG TEST | SHDN ’ 1/0
5? T R3:
USP_8B06 J’ Push Button E*j’ l
(BOTTOM VIEW)
_—
> . o
=Ml Ordering Information
=
(]
§ XC619202R3@E®®-D
DESIGNATOR ITEM SYMBOL DESCRIPTION
A Shutdown Mode: SW pin or SHDN pin
@ TYPE B Shutdown Mode: SHDN pin
A 0.5s.
2)
? @ Turn-On delay time ; :132 &
7 5 Bs. @
a NN XC6192B have no this function.
° 03 3s. @
@ Turn-Off delay time 05 5s.
10 10s.
15 15s. (2
B6®-@ Package (Order Unit) ER-G USP-8B06 (5,000pcs/Reel)

) The “-G” suffix denotes Halogen and Antimony free as well as being fully RoHS compliant.
(2) For option products, please contact your local Torex sales office or representative:

@Selection Guide

uonedissiq 1amod abeyoeq 'gll

Parts No. Turn-On Delay Time (s) Turn-Off Delay Time (s) Package
XC6192AA05 5s
XC6192AA10 0.5s 10s USP-8B06
XC6192BANN No function
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. XC6190 Series Push Button Reboot Controller §

Halogen'
Antimony
bl
FREE

General Description

—_—

The XC6190 series are timer reset ICs that supply a reboot signal to Input Voltage Range: 1.75V~6.0V =
the system when “L” voltage is input into the SW1, SW2 pins for a set Low power Consumption:  0.01 ¢ A (Stand-by, TYP.) '%
time (reboot delay time) using two switches (physical buttons). Output Configuration: Nch Open Drain (XC6190AN/BN) "UE'
On type A, the reboot delay time (Tp.) can be set as desired by CMOS (XCB190AC/BC) 29
changing the external resistance Rt within the range 1s to 20s. RSTB Pin SINK Current: 30mA (Vrsre=0.3V) %;7
On type B, Tpis fixed internally. When the TS pin is set to “H” level, Reboot Delay Time (Type A): 1s~20s §3
the delay time is 12.5s. When the TS pin is set to “L” level, the delay (Adjustable by the external resistor)
time is 7.5s. *12.5845% (RT=200kQ) =
After the reboot signal (Trsts) is output for 0.4s (TYP), the IC auto- Reboot Delay Time (Type B): 7.5s+5% (TS=GND), =
matically returns to the steady state. 12.55+5% (TS=Vy) =
Quiescent current in standby mode is a very small 0.01pA (TYP.), Reboot Time: 0.4s£5% 2
ang Sisspci\cl)rgggl:tes ti a Iongertt))latteré/ drti_ve tirpe. Thtta_ small USPN-6 Operating Ambient Temperature: -40°C~ +85°C %
an - ackages enable reduction of mounting space.

packag 9sp Packages: USPN-6, USPN-6B01 §

The UVLO function is equipped as a protective function to prevent

malfunctioning of the IC. Environmentally Friendly: RoHS Compliant, Pb Free

—
Pin Configuration §
o
@XC6190AN15xx / XC6190AC15xx g
(2]
=
sw2|[ 6] RSTB
sw2|[6 | (1 ]|RsTB
RT Vss =
RT Vss g
o
Vv SWi §
w|[4] Vi swi
3
USPN-6B01 USPN-6 g
(BOTTOM VIEW) (BOTTOM VIEW) 2
o
Typical Application Circuit §
«Q
@Type A One-Button Solution @Type B Two-Button Solution -
Other Other
—
Vin RpuL Vin Rpu &
Sw1 - Sw1 - z
o
1 XC6190AN15xx MPU/CPU 1 XCE190BN15xx MPU/CPU g..
Battery SW2 RSTB . RESETB Battery SW2 RSTB . RESETB ﬁ
Button1 RT Button1 L i1s §
Button2 Vss Button2 Vss
Rr
_—
e 77 §
Is)
Ordering Information “
XC6190DQDO®-D
DESIGNATOR DESCRIPTION SYMBOL DESCRIPTION
A Reboot delay time set by the external resistance —
@ Type —— 3
B Reboot delay time internal fix. g
] i N Nch open drain output 8
tput fi t
@ Output Configuration C CMOS output g
. 1 Type A : 12.5s (RT=200kQ)
©) Reboot delay time 5 Type B : 7.55(Vrs="L"), 12.55(Vis="H')
@ Reboot delay time accuracy 5 +5%
. . 7R-G USPN-6 (5,000pcs/Reel)
L)
©6-@ Packages (Order Unit) 8R-G | USPN-6B01 (5,000pcs/Reel) =
(" The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant. g
() XC6190AC158R-G is under development. <
o
g
o
&
2
E
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14. Battery Charge ICs

s

H B About Torex Charger ICs

3 Torex Linear charger IC use constant-voltage (CV) and constant-current (CC) charging methods for charging

§ single cell Li-ion or Li-polymer batteries. The internal charging cycle includes a trickle charging mode followed by

H a main charging mode. Our newer IC are also compatible with temperature control based on JEITA standards.

For these new IC the internal circuit controls the CV charge voltage and CC charge current according to battery

= pack temperature and this ensures the safe charging of Li-ion and Li-polymer batteries.

§8
-1 By connecting an LED externally to the Charging Status Output pin (CSO) the user can easily confirm the the
gfé’ charging status visually by illuminating the LED.
35 Our line up also includes two IC optimised for small, low-capacity batteries. For these applications the minimum
— value of trickle charge current and charge completion current is 0.5mA. This ensures safer charging and longer

- battery life for wearable devices.

§- JEITA-Compliant Battery Temperature Monitoring Function

g The battery temperature monitoring function monitors the temperature of an Li-ion battery

5 during charging by use of an external NTC thermistor (hereafter “thermistor”) connected to a
. THIN pin. This allows safe charging by controlling the charge completion voltage and

s charge current according to the Li-ion battery temperature as shown in the following diagram.

ily,) leat = lcHa Veac = 4.2V

i i Veac =4.05V

= loar = 05 X d ' Hot Cold i Normal Operation

hd BATZ TS mdne Cold i Normal Operation | Operation Operation | ' Hot

. old | | : | i

g Opel‘ationi E i i Operat|0n

| | | |

z 0°c  10°¢C 45°C 60° C 0°c  10°C 45°Cc 60° C

2 Charge Current vsThermistor Temperature Charge Voltage vs Thermistor Temperature

@

g (Applicable ICs: XC6803, XC6804, XC6806, XC6808)

(2]

Current Path Function (Applicable IC: XC6806)
Power can be supplied to the system from the OUT pin while an Li-ion battery is charged at the same

§ time from the BAT pin. An internal input current limiting function sets a limit so that current can be
§ supplied while preventing the input (V,y) from reaching an over-current condition.
%.
g
[ | —> Vin ouT
Q IN
5 _ _Battery _ W
g | 5 +— BA
| : Cor X T CSO
| 1MF
—L 10kQ
I VREG PGB
— I I CREG
; | | 0.1uF ;
g | 77 I THIN SD
& L _ I

| Vv
Reser { SET ss

uonedissiq Jamod abexoed '91I
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M Li-ion Battery Charger IC Selection Guide

Charge current
(mA)

Wearable
application

Applicable
Charger IC

10

30

100

300

XC6808(5-40mA)

XC6803(40-280mA)

500

800

“JEITA” meet the standard

XC6804(200-800mA)

“4.35V Charge”

XC6806(10-380mA) Current Path

XC6801 XC6802 XC6803 | XC6804 XC6808 XC6806
Charge Method Linear
cc/cv
Input Voltage Range 4.25V-6.0V | 4.25V-6.0V | 4.5V-6.0V 4.5V-6.0V 4.5V-6.0V 4.5V-5.5V
Charge Current 95mA/475mA | 100~800mA |40mA~280mA| 200mA~800mA 5mA~40mA 10mA~380mA
4.20V
Charge Termination Voltage 4.20V 4.20V 4.20V 4.20V 4.35V 3.5-4.45V
4.40V
Trickle Charge Mode @) (@) O @) Optional O
Trickle Charge Voltage 2.90V 2.90V 2.90V 2.90V 2.90vV 2.90V
Recharge function O O Optional Optional O (@)
Recharge Battery Voltage(Ta=25°C) A150mV A150mV 3.9v 3.9v 3.9v A100mV
Current Path function - - - - - O
Shutdown function - - - - - O
- - (@) Optional O O
Battery Temperature Monitor JEITA JEITA JEITA JEITA
i i ®) ®) [©) ®)
Safety Timer Main Charge - - Shs 10hs Shs or 10hs Shs
Function Trickle Charge = = 0.5hs 2hs 0.5hs 0.5hs
Battery Pin Reverse Current 2uA (MAX.) | 1uA (MAX.) 0.5uA SuA 0.1pA 0.1pA
UVLO ©) ©) O ®) ©) ©)
Thermal Shutdown O O O O O =
Thermal Control - - - - - O
t Voltage Dropout Monitorin
i ¢ functFi)on ¢ O O O O O O
Charging Over-Voltage monitor
o function ) o O O o ) )
hargi = i
Charging O\;E;((::tlij;;ent monitor o o o o o )
USP-6EL USP-6EL USP-6EL USP6B07 USP-10B
USP-6C USP-6C - SOP-8FD LGA-10B01
Package
SOT-25 SOT-25 - - - -
SOT-89-5 SOT-89-5 - - - -

TOIREX

124

sioje|nbay abejop 'sl

adA] 10919 abeljop
sioje|nbay abe}oA 0L

sinpo diyd BN 'LLI

yoUMS peo 'ZLI

SI9]]03U0) UoKNg ysnd -gLI

=
[v1]
o
=3
o
3
<
(2]
>
o
3
«Q
[}
=

SOl @Aowolny ‘G

$J1 48U10 '9l|

ejaJ0sia 'LI-I

uopedissiq Jamod abexoed '31'



—
o

adA] 10919 96!
sioje|nbay abeyop 0L

ainpop diyd niny 'uI

YOHMS peoT] 'ZI-I

SETIIT WYL G- R 519)|041U00 uonng ysnd 'cLI

&
>
£
=]
3
2
3
S
@

SOl 8u10 '9l-|

e1.J9siq 'l.lI

uonedissiq 1amod abeyoeq 'gLI

Il xC6808 Series

14. Battery Charge ICs

Halogen
Antimony

:
FREE
General Description

The XC6808 is a Constant-Voltage and Constant-Current linear
charger for single-cell Li-ion and Li-polymer batteries.

When the input supply is removed, XC6808 automatically enters a
low battery leakage state, reduce the battery leakage current to
0.1 1 A(TYP.). This IC supports temperature control based on JEITA,
it possible to safely charge batteries by controlling the CV charge
voltage and CC charge current according to the temperature.

The basic charging cycle consists of trickle charge mode followed by
main charge mode. By connecting a resistor to the charge status
output pin, it is possible to check the charge condition via the charge
status output (CSO) pin voltage. The IC is housed in the small and
low profile USP-6B07 package, and a charge circuit can be config-
ured using a minimum of external components.

Vin 6 |:| |:| 1 BAT
THIN /NF 5 |:| |:| 2 Ves
lser 4 |:| |:| 3 CSO

USP-6B07
(BOTTOM VIEW)

Typical Application Circuit

4.35V 1 Cell Li-ion and Li-Po Battery Linear Charger IC with
Battery Temperature Detection (CC Charge: 5~40mA)

@JEITA conforming Thermistor Detect Function Built-in
0.1« A (TYP.) Battery Leakage Current in Shutdown Mode

Low Profile Package:
Operating Voltage Range:
Supply Current:

CC Charge Current:

CV Charge Voltage:
Protection Circuit:

USP-6B07 (1.8mm x 2.0mm x 0.33mm)
4.5V ~ 6V (Absolute Max. Rating: 6.5V)
100« A (V|N=5V, VBAT=3.5V)

5mA ~ 40mA (Can be set by external
resistance)

4.20V, 4.35V, 4.40V (Can be serected)
Thermistor detection function

(Except for the XC6808xN)

Safety timer function

UVLO (Under Voltage Lock Out)
Thermal shutdown (Latch Stop)
Dropout voltage monitor function
Charging over-current monitor function
Recharge function

Operating Ambient Temperature: - 40°C ~ +85°C

Pin Configuration

CSO
Vin o Ly Rser
oE " 7J7 Li-ion Battery Pack
- |- - - - ="
UV I P I
Cin XC6808xi - C ! .
45~8Y T/ =— 1uF NE T WF : PrOt.e,?tlon
. oV ¥ | (193 —
|
I
i P .
|
o J7 717 L

Ordering Information

XC6808(DRBDE®-D
DESIGNATOR DESCRIPTION SYMBOL DESCRIPTION
@ Charge Status Output on Ab- A 1 kHz ON-OFF
normal Mode B OFF * Option

2 2 Temperature Monitor * Option

® Battery Temperature Monitor 3 3 Temperature Monitor * Option

Function 4 4 Temperature Monitor

N No Temperature Monitor
C 4.20V

©)] CV Charge Voltage D 4.35V
E 4.40V
1 Hold Time:5h, Trickle Charge: Enable

@ Main Charge Hold Time 2 Hold Time: 10h, Trickle Charge: Enable

& Trickle Charge Function 3 Hold Time: 5h, Trickle Charge: Disable
4 Hold Time: 10h, Trickle Charge: Disable
- Package (Order Unit) 8R-G USP-6B07 (5,000pcs/Reel)

(1) The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.
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. XC6806 Series Linear Charger IC with Current Path Function (CC Charge:10~380mA)

Halogen'
Antimony
b
FREE

General Description

Equipped with a system power supply function, the XC6806 is a lin-
ear charger IC for single-cell lithium ion batteries and lithium polymer
batteries. IC control gives system power supply priority over charging
the lithium ion battery. The charge current can be adjusted with an
external resistance, and an internal limit circuit with an input current
of 450mA automatically reduces the charging current based on the
load current that flows to the system.

The lithium ion battery temperature is monitored in conformance with
JEITA, and by controlling the charge voltage and charge current as

@Current Path Function
@JEITA conforming Thermistor Detect Function Built-in

Operating Voltage Range: 4.5V ~5.5V
10mA~380mA Can be set by external

CC Charge:

CV Charge:
Input current limit:
Protection Circuit:

resistance

3.5V ~4.45V

450maA, fixed internally
Safety timer function

UVLO (Under Voltage Lockout)

Thermal shutdown

appropriate for the temperature, the battery can be charged safely.
Internal protective functions include a safety timer function, UVLO
function, thermal control function, and reverse current protection
function.

In addition, a shutdown function completely shuts off power supply
from the battery to the system to prevent battery leakage current
while the device is not in use, and this enables longer use of low
supply current devices that operate using a small battery.

The IC is mounted in the small, high heat dissipation USP-10B or
LGA-10B01 package, and a charging circuit can be designed with
minimal external components.

Dropout Voltage Monitor Function
Operating Ambient Temperature: -40°C~ +85°C
Packages: USP-10B, LGA-10B01
Environmentally Friendly: EU RoHS Compliant, Pb Free

. adA) os)9Qq abelon
anpojy diyd BN uI ST R S AT

YOHMS pEOT] 'ZI.I

Pin Configuration

—
Voo 10[ | []1 our out 10 |[] O 1w g
lser 9 :| |: 2 BAT BAT 9 D D 2 lser g
SD 8 3 3
THIN 8 [T C]3 sb [ [ THIN g
3
Vees 7 [ O 4 v Vss 1 |:| |:| 4 Vgeo E
PGB 6 [ Os cso  cso6 |[] 1| 5 rcB @
USP-108 LGA-10B01 @
(BOTTOM VIEW) (BOTTOM VIEW) 8
<
(9]
Typical Application Circuit %

[————- 1
— > Vin ouT |
Cn Cour | I
Battery 14F ; I 104F z | | &
r-———7 il N | >
I > Com X | BAT Cso »  System | 5
! I 1uF ; I ! g
: I 10kQ ! I E‘
q | @
: | —‘CWR\/TEG Vres PGB > | 5
| | 0.1pF ;
| [ THIN SD —<—
L ! f—
R IseT Vss ;
sgg 2
g
Ordering Information
XC6806(DRADB®-D
DESIGNATOR ITEM SYMBOL DESCRIPTION T
A 4 Temperature Monitor (JEITA Compliant) 'g
@ TYPE B 3 Temperature Monitor (Semi-custom) 8
C 2 Temperature Monitor (Semi-custom) %
Q@ Charge Voltage 350~445 3.50V~4.45V
. . DR-G USP-10B (3,000pcs/Reel)(?
—(7(*1)
©6-@ Packages (Order Unit) 1-G LGA-10B01 (5,000pcs/Reel)
() The “-G” suffix denotes Halogen and Antimony free as well as being fully RoHS compliant.
(2) The reels are shipped in a moisture-proof packing. Please consult with your Torex sales contact. —
g
2
o
g
%
H
S
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14. Battery Charge ICs

Halogen'
Antimony

o
FREE

AN General Description

The XC6804 is a Constant-Voltage (CV) and Constant-Current (CC)
type charging IC for linear charging of single-cell Li-ion batteries and
Li-polymer batteries. The basic charging cycle consists of trickle
charge mode followed by main charge mode. This IC supports tem-
perature control based on JEITA, making it possible to safely charge
Li-ion batteries and Li-polymer batteries by controlling the CV charge
voltage and CC charge current according to the temperature. By
connecting a resistor to the charge status output pin, it is possible to
check the charge condition via the charge status output (CSO) pin
voltage. The IC is housed in the small SOP-8FD or USP-6EL pack-
age with high heat dissipation, and a charge circuit can be configured
using a minimum of external components.

, . X06804 Se"es One Cell Li-ion / Li-polymer Linear Charger IC with Battery Temperature Detection
(CC Charge:200~800mA)

@JEITA conforming Thermistor Detect Function Built-in
Operating Voltage Range: 4.5V~6.0V

Quiescent Current: 1004 A(TYP,)

CC Charge: 200mA~800mA Can be set by external
resistance

CV Charge: 4.2V, 4.05V(at high temperature)

Internally fixed

Thermistor detection function

Safety timer function

UVLO

Thermal shutdown

Charging over-voltage monitor function
Charging over-current monitor function
Recharge function (XC6804xxE)
Operating Ambient Temperature: -40°C ~+85°C

Packages: SOP-8FD,USP-6EL

Environmentally Friendly: EU RoHS Compliant, Pb Free

Protection Circuit:

Pin Configuration

BAT 1L O [T 18 vn v 6 |[] []
NC 2[T] [T17 Nc TN s |[ ] []
Vss 3] [T 16 THN & 4 D D
CSO 4T [T 195 lser USP-6EL
(BOTTOM VIEW)
SOP-8FD
(TOP VIEW)

Typical Application Circuit

Cso
Vin | Rser
= & ___ LlionBatery _
BAT
CL |
1 1C"r“__ - “ﬁ: Protection
45~6V M THIN

1 L

Vss

|
|
|
|
IC —_
|
|
|
|

1 BAT

2 Vss

3 CsO

Typical Performance Characteristics

@ Temperature monitor function

lgat = long

laar = 0.5 X lone . LIEd
Normal Operation i
Cold pel Operation

Operation

0°C 10°C 45°C 60 °C

Charge Current vs. Themistor Temperature

Ve = 4.2V

Vgac = 4.05V
Cold e

Operation

Nommal Operation

Hot
Operation

o°Cc 10°C 45°C 60 °C

Charge Voltage vs. Thermistor Temperature

Ordering Information

XC6804DRDOE®-D
DESIGNATOR DESCRIPTION SYMBOL DESCRIPTION
@ Charge Status Output on Abnormal Mode g 1OkFI-'|:z ON-OFF
2 2 Temperature Monitor
@ Battery Temperature Monitor Function 3 3 Temperature Monitor
4 4 Temperature Monitor
©) Recharge Function E Enable
D Disable
@ CV Charge Voltage 1 4.2V (Fixed)
. . QR-G SOP-8FD (1,000pcs/Reel)
(7D
©6-@ Packages (Order Unit) 4RG USP-6EL (3,000pcs/Reel)

) The “-G” suffix indicates that the products are Halogen and Antimony free as well as being fully RoHS compliant.
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. X06803 Se"es One Cell Li-ion / Li-polymer Linear Charger IC with Battery Temperature Detection

Halogen
Antimony

o
FREE

General Description

The XC6803 is a Constant-Voltage (CV) and Constant-Current (CC)
type charging IC for linear charging of single-cell Li-ion batteries and
Li-polymer batteries. The basic charging cycle consists of trickle
charge mode followed by main charge mode. This IC supports tem-
perature control based on JEITA, making it possible to safely charge
Li-ion batteries and Li-polymer batteries by controlling the CV charge
voltage and CC charge current according to the temperature. By
connecting a resistor to the charge status output pin, it is possible to
check the charge condition via the charge status output (CSO) pin
voltage. The IC is housed in the small USP-6EL package with high
heat dissipation, and a charge circuit can be configured using a
minimum of external components.

(CC Charge:40~280mA)

@JEITA conforming Thermistor Detect Function Built-in
Operating Voltage Range: 4.5V~6.0V

Quiescent: 1004 A(TYP)

CC Charge: 40mA~280mA Can be set by external
resistance

CV Charge Voltage: 4.2V, 4.05V (at high temperature)

Internally fixed

Thermistor detection function

Safety timer function

UVLO

Thermal shutdown

Dropout voltage monitor function
Charging over-voltage monitor function
Charging over-current monitor function
Recharge function (XC6803xxE)
Operating Ambient Temperature: -40°C ~+85°C

Package: USP-6EL

Environmentally Friendly: EU RoHS Compliant, Pb Free

Protection Circuit:

Pin Configuration

VN 6 |:| |:| 1 BAT
THIN 5 |:| |:| 2 Vss
Iser. 4 |:| |:| 3 €SO

USP-6EL
(BOTTOM VIEW)

Typical Application Circuit

CsSO —’W»J
VIN 1 RISEI'

= & ___ LionBatery
BAT :
Ci C. | ) |

- Protection

45~6V = WF THIN 1uF Ic —_E:
! |
Vss | 1 1 1
1 N |
r ” | Thermistor (NTC) |

L

Typical Performance Characteristics

@ Temperature monitor function

loar = lois

Hot

loar=0.5 x|
BAT * lone Normal Operation Operation

Cold
Operation

0°c 10°C 45°C 60 °C
Charge Current vs. Thermistor Temperature

Veac=4.2V

Vgac = 4.05V
Cold bt

Operation

Normal Operation

Hot
Operation

0°C 10 °C 45°C 60 °C

Charge Voltage vs. Thermistor Temperature

Ordering Information
XC6803DRODB®-D
DESIGNATOR DESCRIPTION SYMBOL DESCRIPTION
@ Charge Status Output on Abnormal Mode g 1OkFI-'|:z ON-OFF
2 2 Temperature Monitor
® Battery Temperature Monitor Function 3 3 Temperature Monitor
4 4 Temperature Monitor
. E Enable
©) Recharge Function D Disable
@ CV Charge Voltage 1 4.2V (Fixed)
B®-D Package (Order Unit) 4R-G USP-6EL (3,000pcs/Reel)

) The “-G” suffix indicates that the products are Halogen and Antimony free as well as being fully RoHS compliant.

TOIREX
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14. Battery Charge ICs

_
8 . XCGBOZ Serles 100~800mA 1 Cell Li-ion and Li-Po Battery Linear Charger IC with
§ (= Constant-Current/Constant-Voltage
FREE
«
|
; The XC6802 series is a constant-current/constant-voltage linear Operating Voltage Range: 4.25V ~ 6.0V
g8 charger IC for single cell Lithium-ion and Lithium polymer batteries. (Absolute Max. Rating: 6.5V)
o The battery charge termination voltage is internally set to 4.2V £0.7% Charge Current: Externally set up to 800mA (MAX.)
%“é’ and the trickle charge voltage and accuracy is 2.9V #3.0%. In Charge Termination Voltage: 4.2V £0.7%
=& trickle charge mode, a safe Lithium-ion and Lithium polymer charge Trickle Charge Voltage: 2.9V +3.0%
ﬁ% to a battery is possible because approximately 1/10 out of setting Quiescent Current (Stand-by) : 15y A(TYP))
charge current is supplied to the battery. With an external RSEN Packages: SOT-89-5, SOT-25, USP-6C, USP-6EL
_? resistor, the charge current can be set freely up to 800mA (MAX.), Option: Constant-current/constant-voltage
= therefore, the series is ideal for various battery charge applications. operation with thermal shutdown
= The series’ charge status output pin, /CHG pin, is capable of check- Automatic recharge
%’. ing the IC’s charging state while connecting with an external LED. Charge status output pin
= Soft-start function (Inrush limit cur-
é rent)
° Operating Ambient Temperature: -40°C ~+85°C
|| Environmentally Friendly: EU RoHS Compliant, Pb Free
s
% Pin Configuration
E-‘ /CHG
=2

BAT
ISEN VIN

Ao M

]
&
g Q VIN 6 [ [] 1At vine | [ 18AT
@ NC5 [ ] 2vss NC5 ] [ 2vss
=
S ISEN 4 [ O a/cHg  lsen4 ] [ 3/cHG
=
% 1 2 3 /CHG  VSS  BAT
3 ISEN vss VIN
7]
» SOT-89-5 SOT-25 USP-6C USP-6EL
g (TOP VIEW) (TOP VIEW) (BOTTOM VIEW) (BOTTOM VIEW)
2
: @ Typical Application Circuit Typical Performance Characteristics
«
[}
@Battery Charge Cycle
Li-ion Battery Charge Cycle
F N VIN=5.0V, CIN=1yF
z VIN : 4.25V ~ 6.0V LED RSEN=2kQ, 830mAh Battery
) 700 : . T 440
3 VIN /CHG Battery Voltage
5‘ 600 420
§ 4.2V, 800mA
_ :(E‘ 500 = 400 s
CIN: 1uF ISEN BAT " £ — ‘ $
— vss Bat::'y f‘ 400 / - 380 :
> - 8 . g
Q e T § 300 - 360 §
g T 2 : s
§ g 200 Charge Current 8 340 §
100 : < 320
[ 3.00
— 0.00 0.25 0.50 0.75 1.00 125 1.50 1.75 2.00
; Time (hour)
;-'o:.
g
Ordering Information
XC6802A42XD@-B
|
= DESIGNATOR ITEM SYMBOL DESCRIPTION
g PR-G SOT-89-5 (1,000pcs/Reel)
«Q
3 A . MR-G SOT-25 (3,000pcs/Reel)
g | @O Packages (Order Unit) ER-G USP-6C (3,000pcs/Reel)
% 4R-G USP-6EL (3,000pcs/Reel)
s (" The “G" suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.
2
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. X06801 Se"es 500mA 1 Cell Li-ion and Li-Po Battery Linear Charger IC with

fen Constant-Current/Constant-Voltage

o
FREE

General Description

The XC6801 series is a constant-current/constant-voltage linear
charger IC for single cell Lithium-ion and Lithium polymer batteries.
The battery charge termination voltage is internally set to 4.2V £0.7%
and the trickle charge voltage and accuracy is 2.9V #3.0%. In
trickle charge mode, a safe Lithium-ion and Lithium polymer battery
charge is possible because approximately only 1/10 of the full charge
current is supplied to the battery. As it is possible to select a USB
charge current of either 100mA (MAX.) or 500mA (MAX.) by using the
Lim pin, the series is ideal for applications where the charge is from
USB power. The series’ charge status output pin, /CHG pin, is ca-
pable of checking the IC’s charging state via connection to an ex-
ternal LED.

4.25V ~ 6.0V

(Absolute Max. Rating: 6.5V)

USB Charge Current: 100mA or 500mA Pin-Selectable

Charge Termination Voltage: 4.2V +0.7%

Trickle Charge Voltage: 2.9V +3.0%

Quiescent Current (Stand-by) : 12y A(TYP))

Packages: SOT-89-5, SOT-25, USP-6C

Option: Constant-current/constant-voltage
operation with thermal shutdown
Automatic recharge
Charge status output pin
Soft-start function (Inrush limit cur-
rent)

Operating Ambient Temperature: -40°C ~+85°C

Environmentally Friendly: EU RoHS Compliant, Pb Free

Operating Voltage Range:

Pin Configuration

/CHG BAT
Lim VIN

g

O VING []

NC5 []
}I‘ }Z‘ }I‘ Lim 4 [
M M u /CHG  VSS  BAT
Lim vss VIN
SOT-89-5 SOT-25
(TOP VIEW) (TOP VIEW )

Typical Application Circuit

1 BAT
2VSs
3 /CHG

(BOTTOM VIEW)

Typical Performance Characteristics

@Battery Charge Cycle
XC6801A421
™ ViV =5V, Cy=1.0 4 F
VIN : 425V ~ 6.0V LED 1000 420mAh Battery 5
VIN /CHG 900 tht‘ery Voltage‘
E.fan 475mA :‘é\ 800 42 3
Lim:L 95mA ‘.’é 700 o - E
CIN : 1uF —pp—] Lim BAT ; 600 ’ 39 g
Li=ion g 500 ¢ 3
VSS Battery 3 400 A N 36 i
_-l-_ ® 300 A\ 3
S 200 Charge Current(Lim:H) 33 o
7J7 100 i
0 al 30
0 03 06 09 12 15
Time (hour)
Ordering Information
XC6801A420DR3-@
DESIGNATOR ITEM SYMBOL DESCRIPTION
@ Setting Charge Current 1 LIM“L"=95mA, LIM“H"=475mA
PR-G SOT-89-5 (1,000pcs/Reel)
@-@" Packages (Order Unit) MR-G SOT-25 (3,000pcs/Reel)
ER-G USP-6C (3,000pcs/Reel)

) The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.
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15. Automotive ICs

Bl Torex’s Automotive ICs

The use of electronics began with stereos and air conditioners. It then spread to information devices such as
automotive meters, car navigation, and ETC. As we move into the future, the incorporation of electronic devices
will accelerate to provide greater peace of mind, safety, and comfort. The advance of electronics will further
increase the amount of power consumed by devices and elevate the importance of power ICs.

As Japan’s only exclusive manufacturer of power ICs, Torex has been supplying power ICs to a wide range of
customers since its inception. By applying our unique small-size and low-consumption technologies, we are able
to provide highly integrated solutions, optimized for automotive electronic devices. Our benefits include:

B Small package sizes, giving engineers more freedom with design layouts. >
B High-efficiency power supplies with small overall circuit size. >
B High-efficiency power supplies to minimize heat and improve power dissipation >
B Longevity of supply, so you can use the product with peace of mind. >

/Compliant with AEC-Q100 \
Torex automotive ICs conform with AEC-Q100 (reliability and quality testing standard for integrated circuits),
which was established by the AEC (Automotive Electronics Council: a standardization organization for
automotive electronic component reliability).

A characteristic of AEC-Q100 reliability testing that distinguishes it from commercial electronics is a higher
number of tested samples and tested lots. Automotive evaluation based on this standard ensures that

Kautomotive products have high quality.

(Quality Management

Torex is a “Fab-less manufacturer”, meaning we do not have our own wafer production.

However, Torex implements process control using SPC (Statistical Process Control) and MSA
(Measurement System Analysis). Control standards for manufacturing conform to AEC-Q001, 002, and
other guidelines. We will also provide PPAP (Production Part Approval Process) documentation upon

\customer request. /

~

/
)

Enhanced Traceability

If a problem occurs, Torex will take immediate action and has implemented strengthened traceability to
minimize adverse effects.

Sales traceability: Tracking of delivery destinations and counts by lot control

Manufacturing traceability: Tracking of manufacturing logs by lot control

- /

Design Support
In addition to detailed information on each product, we can also provide evaluation boards for many products.

Evaluation Board

131
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Applications

With small size and low consumption, Torex power ICS are used in a variety of automotive applications.

* Examples of automotive use

Information .
. Accessories
devices
Car navigation
Car audio Drive recorder
Display audio Keyless entry
ETC/DSRC GPS module
In-car microphone
Other devices Body
Power windows
Vehicle camera Meters, air conditioning
Touch panel Seat control, mirrors
Smart antenna Power sliding doors

Steering switch

How to identify Torex automotive product part numbers
Part numbers of automotive products are indicated in the following formats.

General consumer products : XCxxXxxxxxxxx-G
Automotive products: XDXXXXXXXXXX-Q

"D”: Test control and assembly control implemented for automotive use.
“Q”: AEC-Q100, halogen & antimony free, EU RoHS compliant product.

(Example)
General consumer product: XC9260A08DPR-G
Automotive product: XD9260A08DPR-Q

Car electronics support, XD series website
Please visit the automotive products page of our corporate site. This page provides detailed product
information. You can download data sheets and other technical information.

Torex Car Electronics

https://www.torexsemi.com/by-application/car/

- ——————
S =2
9 il

D'Series Supporting Car Electronics

‘The XD series supports Automotive Quality Grade with testing based upon AEC-Q100.

Torex's automotive products (XD series) comply with the guidelines of AEC-Q100.

This standard, which was established by the AEC {Automotive Electronics Council), prescribes reliability tests and quality
tests for integrated circuits. Stricter requirements are adopted than for consumer electronics to ensure high quality in
automotive products.

When a problem occurs, a traceability system enables a quick response, including tracing of the product and analysis at

bases inside the country.

Differences between car electrenics (XD series) and consumer

~ XD Series Supporting Car Electronics
€ electronics (XC series)

~ Applications of automotive products - Examples of applications

~ Frequently asked questions about automotive products ~ Key points when selecting ICs for car electronics

TOIREX
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15. Automotive ICs

—
o]
<
=)
5
@ . . .
2 B Automotive IC Selection Guide D :Product currently under development
&
=
) Step-Down DC/DC Converters
@ OPERATING OPERATING
SERIES TEMPERATURE | CONTROL VOLTAGE V.é)lf_TI'ZLé.II; ACCURACY C(l)JUREEUI\-er ’Oziggbgzgs PACKAGE FUNCTIONS
RANGE (MAXRATING)
=
& XD9260 PWM Synchronous, overheat protection,
cf cf -40 ~ +105°C 2.7~5.5V (6.2V) 0.8~3.6V +2.0% 1.5A 1.2MHz/3MHz USP-6C over-current protection, soft-start,
gg XD9261 PWMWPFM C, auto discharge (Type B), UVLO, HISAT-COT Control
)
ox Synchronous,
§‘§ XD9242 PWVM Extemally set overheat protection, over-current protection, soft-start,
25 40 ~ +85°C 2.7~6.0V (7.0V) (: ;"a\fi:)e +2.0% 2A 1.2MHz/2.4MHz USP-10B  |UVLO,
é‘ % XD9243 PWMPFM ) C, auto discharge, "power good"
® output (USP-6C)
Synchronous,
? D2 M 3.0~18.0V Externally set SOT-25 overheat protection, over-current
s -40 ~ +105°C 20.0V 1.0~15V +1.5% 500mA 2.2MHz USP-6C y f UVLO
= XD9264 PWMPEM (20.0v) (1.0~15V) protection, soft-start, ,
c - "pow er good" output (USP-6C)
(-1. XD9267 PWM Synchronous,
4 Externally set SOT-89-5 overheat protection, over-current protection, soft-start, UVLO,
° -40 ~ 105°C 3.0~36.0V +1.5% 600mA 2.2MHZ " " "
= (0.9~VIN) USP-6C CL auto discharge, "Power Good'
§ XD9268 PWM/PFM output (USP-6C),Automatic Recorv ery,Short Circuit Protection
o
S
5 Key point! DC/DC converters
2
(2]
ES
g
=

Torex DC/DC converters use HiSAT-COT control, Torex’s unique High-Speed Architecture for fast Transient
response technology. (Applicable products: XD9260/XD9261, XDL601/XDL602)

HiSAT-COT

High Speed circuit Architecture for Transient with Constant On Time
High-speed transient response COT=PFM Mode

Load transient response characteristics show the Voltage drop is reduced by 50% and the recovery time is 8
times faster compared to previous products.

Conventional DC/DC (fosc=2.4MHz)
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V=5V, Vg, =1.8V, L=1uH, C, =10 uF, C =20 u F V=5V, Vo,;=1.8V, L=2.2 4 H, C =10 F, C =20 u F
1A i 1A
o mA [ i 1mA
i o 151s : [reme— OIS
f : ——>
s i { !
g : ! ! i
g : i Vo =50mV/di T NH Vo =50mvidiv
(Eu. AR ‘-"I"‘ = ME W
o X / H 60mV H
Q 30mV i H
: 501 sec/div 50 sec/div
. J L J
>
Q
=
(3
S
»
OPERATING INPUT
SERIES AMBIENT CONTROL VOLTAGE OUTPUT VOLTAGE |ACCURACY C%UW OSCILIL‘JAB:g:\‘ PACKAGE FUNCTIONS
TEMPERATURE (Max. Rating)
XDL601 PWM 27~55V 08,1.0,1.1,1.2,1.25, Synchronous rectification, heating protection, over-
| -40~105°c . 6 2\) 1.3,1.351.5,1.8,253.| 2.0% 1.5A 3MHz DFN3625-11A |current protection, soft-start, CL high-speed

; XDL602 PWMPFM (62v) 0,3.3V discharge (B type), UVLO, HiSAT-COT control
=
o
B XDL603 PWM 3.0~18.0V Externally set Synchronous,
@ -40 ~105°C +1.5% 500mA 2.2MHZ DFN3625-11A |overheat protection, over-current protection, soft-

XDL604 PWMPFM (20.0v) (1.0~15v) start, UVLO, Power Good output

XDL605 PWM Synchronous,

o Externally set overheat protection, over-current protection, soft-
-40~105°C 3.0~36.0V (1.0~25V) +1.5% 600mA 2.2MHz DFN3625-11A start, UVLO, Power Good output, Automatic
XDL606 PWIWPEM Recorvery,Short Circuit Protection
—
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Key point! Coil-integrated micro DC/DC converters

Coil-integrated DC/DC converters have the following advantages.

(1) Simplified design
The only peripheral components are two external capacitors, so less design evaluation time is needed.

(2) Less Radiated noise
The circuitry inside the package is optimized to minimize switching noise and achieve low EMI.

(3) Space saving and simplified PCB layout
Minimal board-wiring is needed for peripheral components, increasing space-saving advantages.

(4) Thermal design is easy
The power circuit and heat dissipation structure are optimized to achieve very small, highly-efficient

: 9dAL 309300 3Be}OA
aInpow diyd wINN |.|.I s101einbay 3BEHON 01

DC/DC converters.
—
=
o
=
. . . 8
B Automotive IC Selection Guide D :Product currently under development o
S
g
=
Voltage Detectors
OPERATING INPUT RELEASE
SERIES | TEMPERATURE | VOLTAGE VD?EL‘ITI)EA((JS‘II'E \/D(;_-:'i((:;-; ACCURACY | HYSTERESIS Q(EJJE{SR(:;\"\_‘FT DELAY WSZZH PACKAGE FUNCTIONS
RANGE (MAXRATING) TIME
—
121 16v.2.2v.2.3V, Various internal delay times =
XD6122 .0~6. 4V,2.9V,3.0V, X ) ) ' A
XD6123 -40 ~ +85°C ! ?7 0?/()]\/ VIN 5 :x i Z: j gz +2.0% 5% 10 A (in;:al) o) SOT-25 |and internal w atchdog timeout times available; 2
2 : Y 4 6\/ o Watchdog function ONJOFF setting ;
)06 N c
=
1.6V, 2.2V, =
1.5~6.0V 2.3V,24vV, Yes External capacitor delay type; Combined-use g
XD6130 -40 ~ +125°C '(7 0\/.) VIN 2.9V, 3.0V, +1.0% 5% 9.8y A (external o) SOT-26  |setting pins for both w atchdog timeout time and 3
: 3.1V, 4.4V, adjustment) release delay time;Manual reset function é
4.5V, 4.6V %
1.6V, 2.2V, P . i
23V 2.4V Yes External capacitor delay type; Combined-use —
1.5~6.0V DR setting pins for both w atchdog timeout time and .“
XD6131 -40 ~ +125°C (7.0v) VIN 2.9V, 3.0V, +1.0% 5% 98uA (external o) SOT-26 reloase delay time; W
’ 3.1V, 4.4V, adjustment) = ) E
45V, 4.6V Watchdog function ON/OFF setting 3
Yes Surge voltage protection function; g
o 1.6~6.0V SOT-26  |External capacitor delay type; 2
XD6132 -40 ~ +125°C (7.0v) SENSE 1.0v +1.2% 0.10% 1.65 A ((fxt:;rnalt - USP6C  |Selectable Hor L output logic; g
adjustment) External hysteresis adjustment possible
1.3V, 1.6V,
2.2V,23V, Yes -
. 1.6~6.0V 24V,29V, SOT-26  |External capacitor delay type; o
XDB133 | -40 ~+125%C (.0v) SENSE | 30v.3.1v, 1.2% 5% 165uA | (external . USP-6C  |Selectable Hor L output logic >
4.4V 45V adjustment) g
46V 3
=
o©
o
2]

Key point! Voltage detectors

Q
Torex voltage detectors support an ambient operating temperature of 125C°, and can be used in harsh usage %
environments. (Applicable products: XD6130/XD6131, XD6132/XD6133) .
In addition, a variety of functions are provided, such as
Y% Hysteresis can be set as desired with a single resistor (applicable product: XD6132) —
Y A surge voltage protection function eliminates the need for a clamp diode (applicable product: XD6132) 5
Y% Release delay time is incorporated (applicable product: XD6121 to 24) g
% Watchdog function ON/OFF (applicable product: XD6121 to 24, XD6131) &
Voltage Regulators
OPERATING INPUT OUTPUT DROPOUT —
OUTPUT OUTPUT QUIESCENT >
SERIES |TEMPERATURE VOLTAGE CURRENT VOLTAGE @ | PACKAGE FUNCTIONS o
RANGE CURRENT (MAX.RATING) CURRENT ACCURACY CURRENT 100mA §-
Current limitter, overheat ]
-40~105°C | 300mA 4'2{5\3}?\/ 1'2132"2102"2103;}0' +1.0% 404 A 350mV | SOT-89-5 |protection, soft-start, g
65dB @ 1kHz o
H
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15. Automotive ICs
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. XD L601/XD L602 Se ries 1.5A Inductor Built-in Step-Down “micro DC/DC” Converters
= AEC-Q100 Grade?

General Description

sioje|nbay abeyjop 'sI

The XDL601/XDL602 series is a synchronous step-down micro DC/DC converter which integrates an inductor and a control IC in one tiny package. An internal coil

simplifies the circuit and enables minimization of noise and other operational trouble due to the circuit wiring. A wide operating voltage range of 2.5V to 5.5V enables

support for applications that require an internally fixed output voltage (0.8V, 1.0V, 1.1V, 1.2V, 1.25V, 1.3V, 1.35V, 1.5V, 1.8V, 2.5V, 3.0V and 3.3V). The XDL601/XDL602

series uses synchronous rectification at an operating frequency of 3.0MHz. The XDL601/XDL602 series uses HiSAT-COT ) synchronous rectification. HISAT-COT+PWM

control (XDL601) or HiISAT-COT+automatic PWM/PFM switching control (XDL602) can be selected.

The series have a high speed soft-start as fast as 0.3ms in typical for quick turn-on. With the built-in UVLO (Under Voltage Lock Out) function, the internal P-channel driver

transistor is forced OFF when input voltage becomes 2.0V or lower. When CE=Low, the integrated C. discharge function which enables the electric charge at the output

capacitor Cy to be discharged via the internal discharge switch located between the Lx and Vss pins. The power consumption will be less than 1.0pA.

XDL601/XD602 series employ the wettable flank plated packaging. This provides a visual indicator of solderability and lowers the inspection time.

() HISAT-COT is a proprietary high-speed transient response technology which Torex developed and the DC/DC converters with HISAT-COT technology are ideal for LSI's that require high precision
and high stability power supply voltage.

adA] j09)aq abeyon
sioje|nbay abeyop 0L

Pin Configuration

ainpop diyd niny LLI

Input Voltage: 2.5V~5.5V 9 PGND
Output Voltage: 0.8V, 1.0V, 1.1V, 1.2V, 1.25V, 1.3V, 1.35V,
1.5V, 1.8V, 2.5V, 3.0V, 3.3V !
Oscillation Frequency: 3.0MHz CE 8 1 Vn
=== Output Current: 1.5A |
S Efficiency: 93% (Vin=5.0V,Vour=3.3V/500mA) AGND 7 2 NC
©  Control Methods: HiSAT-COT
g 100% Duty Cycle Vour 6 [Hs &
= HiSAT-COT+PWM (XDL601)
g HiSAT-COT+PWM/PFM (XDL602) PGND 5] [} 4 PGND
Circuit Protection: Thermal Shut Down
Current Limit Circuit (Drop)
Short Circuit Protection (Latch)
Functions: Soft-start Circuit Built-in L2 11 10 L1
UVLO
C. Discharge
Output Capacitor: Low ESR Ceramic Capacitor
OperatingAmbient Temperature: -40°C~+105°C DFN3625-11A
Package: DFN3625-11A (with Wettable Flanks)
Environmental Friendly: EU RoHS Compliant, Pb Free (BOTTOM VIEW)

Typical Application Circuit Typical Performance Characteristics

XDL601/XDL602 (Vour=3.3V)
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L1 Lx o0 | /
Vout VIN ) /
] L2 vin [ =
w 60
-
& CL CIN g /
z ] Vour CE [}< 2 4 /
o =
3 w L
g AGND  PGND I /
o (g 1 20
2 I —— XDL601
[ ——XDL602

o L= | |
= 0.1 1 10 100 1000
g Output Current : loyr [MA]
£
[ . .
=3l Ordering Information
n

XDL601D@@@E&®-@D PWM control
XDL602DRR@@DB®-T PWM/PFM Automatic switching control
DESIGNATOR ITEM SYMBOL DESCRIPTION
= ) Type g Refer to Selection Guide
5 Output Voltage options
% e.g.)1.2v— @=1, @=2
s 08,10,11,12,1C 1.25V —» @=1, @=C
@® Output Voltage 13,1D,15,18
25,30,33 () 0.05V Increments:
0.05=A,0.15=B,0.25=C,0.35=D,0.45=E,0.55=F,0.65=H,
0.75=K,0.85=L,0.95=M
| @ Oscillation Frequency 3 3.0MHz

f BE-D? Package (Order Unit) 62-Q DFN3625-11A (3,000pcs/Reel)
8 (D Contact Torex sales representatives for other voltages. Product selections from 0.8V to 3.6V are available.
g (2) The “-Q” suffix denotes “AEC-Q100” and “Halogen and Antimony free” as well as being fully EU RoHS compliant.
§ @ Selection Guide
g TYPE OUTPUT CLAUTO- LATCH or SHORT UVLO CHIP ENA- CURRENT SOFT- THERMAL
g VOLTAGE DISCHARGE PROTECTION BLE LIMIT START SHUTDOWN
B A Fixed No No Yes Yes Yes Fixed Yes
= B Fixed Yes Yes Yes Yes Yes Fixed Yes




*GreenOperation-compatible

. XD926OI XD9261 Se ries 1.5A HiSAT-COTg Control, Synchronous Step-Down DC/DC Converters

(T
FREE
General Description

The XD9260/XD9261 series is a group of synchronous-rectification type DC/DC
converters with a built-in P-channel MOS driver transistor and N-channel MOS
switching transistor, designed to allow the use of ceramic capacitors. Output
voltage is internally set in a range from 0.8V to 3.6V (2.0%) increments of 0.05V.
The device provides a high efficiency, stable power supply with an output cur-
rent of 1.5A to be configured using only a coil and two capacitors connected
externally. Oscillation frequency is set to 1.2MHz or 3MHz can be selected for
suiting to your particular application. As for operation mode HiSAT-COT ) con-
trol excellent in transient response , the XD9260 series is PWM control, the
XD9261 series is automatic PWM/PFM switching control, allowing fast re-
sponse, low ripple and high efficiency over the full range of loads (from light load
to heavy load).
During stand-by, all circuits are shutdown to reduce current consumption to as
low as 1.0 4 A or less. As for the soft-start function as fast as 0.30ms in typical
for quick turn-on. With the built-in UVLO (Under Voltage Lock Out) function, the
internal P-channel MOS driver transistor is forced OFF when input voltage be-
comes 2.0V or lower. The B types integrate C. High Speed discharge function
which enables the electric charge at the output capacitor Cv to be discharged
via the internal discharge.
Package USP-6C is available.
() HiSAT-COT is a proprietary high-speed transient response technology which Torex devel-
oped and the DC/DC converters with HISAT-COT technology are ideal for LSI's that require
high precision and high stability power supply voltage.

Pin Configuration

Va6 [ O 1rond
x5 [ ] 2AGND
cE4 O O 3Vo
USP-6C
(BOTTOM VIEW)

Typical Application Circuit

Vour
Vin 1.5A
——> —>
Ci Cu
(ceramic) (ceramic)

AEC-Q100 Grade?2

2.7V~5.5V

(Absolute Max. Rating: 6.2V)
0.8V~3.6V (£2.0%)

25 pt A(fosc = 3MHz)

Input Voltage Range:

Output Voltage Range:
Quiescent Current:

Output Current: 1.5A
Oscillation Frequency: 1.2MHz, 3MHz
Efficiency: 90%
(ViNn=3.7V, Vour=1.8V, lout=200mA)

Control Methods: HiSAT-COT Control

100% Duty Cycle

PWM Control (XD9260)
PWM/PFM Auto (XD9261)
Thermal Shutdown

Current Limit (Pendent character)
Short Circuit Protection (Type B)

Protection Circuits:

Functions: Soft-start

UVLO

CL High Speed Discharge (Type B)
Capacitor: Ceramic Capacitor

Operating Ambient Temperature: -40°C ~ + 105°C
Packages: USP-6C
Environmentally Friendly:  EU RoHS Compliant, Pb Free

Typical Performance Characteristics

XD9260A18D / XD9261A18D

L = LQV2MPN1ROMGH(1.0 i1 H)
Cn=10 ¢ F(GRM155R61A106M) C =10y F(GRM155R61A106M)

100
90 N
_ 80 — - N
£ 70 \ .
£ 60 %vm:sov L | XCo261
Y5 VINZ37V L e XC9260 |
>
g 4 AN
g 30 N
[ LN VIN=50V
e VIN =37V
10 A
0 beszzzild )
0.1 1 10 100 1000 10000

Output Current: |, (mA)

Ordering Information

XD9260D2R@@B®-@ PWM control
XD9261DQR@E®®-@ PWM/PFM automatic switching control

DESIGNATOR ITEM SYMBOL DESCRIPTION
@ Type g Refer to [Selection Guide]
Output voltage options
eg. 1.2V - @=1,@=2
() Output Voltage 08~36 1.25V - @=1, @=C
0.05V increments : 0.05=A, 0.15=B, 0.25=C, 0.35=D, 0.45=E, 0.55=F, 0.65=H, 0.75=K,
0.85=L, 0.95=M
_— C 1.2MHz
@ Oscillation Frequency D 3MHzZ
B®-@ Package (Order Unit) ER-Q USP-6C (3,000pcs/Reel)
) The “-Q” suffix denotes “AEC-Q100” and “Halogen and Antimony free” as well as being fully EU RoHS compliant.
@ Selection Guide
TYPE OUTPUT VOLTAGE CL AUTO-DISCHARGE SHORT PROTECTION (LATCH) UVLO
A Fixed No No Yes
B Fixed Yes Yes Yes
TYPE CHIP ENABLE CURRENT LIMIT SOFT-START TIME THERMAL SHUTDOWN
A Yes Yes Fixed Yes
B Yes Yes Fixed Yes

TOIREX
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15. Automotive ICs

*GreenOperation-compatible

Halogen
Antimony

o
FREE

General Description

The XD9242/XD9243 series is a group of synchronous-rectification
step-down DC/DC converters with a built-in 0.11 Q(TYP.) P-ch MOS
driver transistor and 0.12 Q (TYP.) N-ch MOS switching transistor, de-

signed to allow the use of ceramic capacitors.

The small on-re-

sistances of these two internal driver transistors enable a high effi-
ciency, stable power supply with an output current up to 2A. The
XD9242/XD9243 series has operating voltage range of 2.7V~6.0V
and a 0.8V (+2.0%) reference voltage, and using externally connected
resistors, the output voltage can be set freely from 0.9V. With an
internal switching frequency of 1.2MHz or 2.4MHz, small external

components can be used.

The XD9242 series is PWM control, and the XD9243 series is
PWM/PFM, which automatically switches from PWM to PFM during
light loads and provides high efficiency, high load response, low volt-
age ripple, can be achieved over a wide range of load conditions.
The series have a high speed soft-start as fast as 1ms in typical for

quick turn-on.

current is configured 4.0A in typical.

It's suitable for large-current application due to limit
During stand-by, all circuits are

shutdown to reduce current consumption to as low as 1.0 1 A or less.
The integrated C_ discharge function which enables the electric
charge at the output capacitor C, to be discharged via the internal

discharge switch located between the Lx and Vss pins.

Due to C_

discharge function, malfunction on Ly is prevented when Stand-by

mode.

With the built-in UVLO (Under Voltage Lock Out) function, the

internal P-channel driver transistor is forced OFF when input voltage
The series are available in USP-10B pack-

becomes 2.5V or lower.
age.

Pin Configuration

AGND 5

FB 4

PGND 3

PGND 2

LTI OooOono

M nonn

USP-10B
(BOTTOM VIEW )

6 CE

7 AVIN

8 PVIN

9 PVIN

Typical Application Circuit

XD9242/XD9243 Series (USP-10B)

. XD9242/XD9243 Series 2a Synchronous Step-Down DC/DC Converters

AEC-Q100 Grade3

Driver Transistor:
Input Voltage Range:

Output Voltage Setting:
FB Voltage:

High Efficiency:
Output Current:
Oscillation Frequency:
Max. Duty Cycle:
Functions:

Output Capacitor:
Control Methods:

0.11Q P-ch Driver Transistor
0.12Q N-ch Switching Transistor
2.7V ~ 6.0V

(Absolute Max. Rating: 7.0V)
0.9V ~VIN

0.8V+2.0%

95% (V|N=5.0V, VOUT=3.3V)

2.0A

1.2MHz (215%), 2.4MHz (+15%)
100%

Soft-Start Circuit Built-in

CL Discharge

Current Limit Circuit (automatic return)
Thermal Shutdown

UVLO

Low ESR Ceramic Capacitor
PWM (XD9242)

PWM/PFM Auto (XD9243)

Operating Ambient Temperature: -40°C ~ +85°C

Package:

USP-10B

Environmentally Friendly: EU RoHS Compliant, Pb Free

Typical Performance Characteristics

XD9242B08C

L=4.7 1 H(SLF7055),Cyy;=20 1 F(LMK212ABJ106K Gx2)

Cy=1 1t F(LMK107BJ105KAx1),C, =20 ¢ F(LMK212ABJ106KGx2)

Reni=47k Q, Reny =15k Q, Cr=330pF

100
A ™N
90 /
80 /
£ 70
i 60 Vi=5.0V —
w
S50
g 40 VA
o
£ 30
20
10 ///
0
0.1 1 10 100 1000 10000

Output Current: Ioyr (mA)

Ordering Information

XD9242D@Q@@B®®-7  Fixed PWM control
XD9243D2R@@®®-T PWM / PFM automatic switching control
DESIGNATOR ITEM SYMBOL DESCRIPTION
©) Functional Selection B With C_ Discharge
[@©) Output Voltage 08 Reference Voltage is fixed at 0.8V
I C 1.2MHz
@ Oscillation Frequency D 2 4MHzZ
®®-@"" Package (Order Unit) DR-Q USP-10B (3,000pcs/Reel)?

() The “-Q” suffix denotes “AEC-Q100” and “Halogen and Antimony free” as well as being fully EU RoHS compliant.

(2) USP-10B reels are shipped in a moisture-proof packing.
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. XD6506 Se"es Ultra-Low Quiescent Current Voltage Regulator (with Stand-by Function)

Hal
RoHS | [ Antimbny

== \FrEE

General Description

The XD6506 series are positive voltage LDO regulators manufactured
using CMOS processes. The series achieves Ultra low supply current,
0.8« A (TYP.) and consists of a reference voltage source, an error
amplifier, a current fold-back circuit, and a phase compensation circuit
plus a driver transistor.

The output voltage is selectable in 0.1V increments within the range
of 1.2V to 5V using laser trimming technologies.

The series is also compatible with low ESR ceramic capacitors, which
give added output stability.

The current limiter's fold-back circuit also operates as a short protect
for the output current limiter and the output pin.

Furthermore, the CE function allows the output of the regulator to be
turned off, resulting in greatly reduced power consumption.

Typical Application Circuit

Vin
__VIN
T —» CE Vour
Input
Ca=01uF Ca=0duF
(ceramic)™T— (ceramic) ——
Vss
77T 777 TIT T7T

Ordering Information

AEC-Q100 Grade2

Maximum Output Current: 150mA

Low Power Consumption: 0.8 A

Stand-by Current: Less than 0.1 £ A

Dropout Voltage: 360MmV@Ilour=100mA (Vour=3.3V)

Operating Input Voltage: 1.5V ~ 6.0V

Output Voltage Range: 1.2V~5.0V(0.1V Step)

Output Accuracy: 12.0%(1.5V<Vour=5.0V)
+30mA(1 2= Vour=1 .5V)

Protection function: Current limit Circuit

Low ESR Capacitor Compatible: Ceramic Capacitor Compatible

Operating Temperature Range: -40°C~+105°C

Packages: SOT-25

Environmentally Friendly: EU RoHS Compliant, Pb Free

Typical Performance Characteristics
XD6506B332
Ta=25°C VIN=VCE
CiN=0.1pF(ceramic),CL=0.1uF(ceramic)
1.8
1.6
1.4
g 12
8 10
=<
2 o8
3 ]
0.6
g L
@ 04 (
0.2 /
0.0
0 1 2 3 4 5 6

Input Voltage VIN (V)

XD6506DR2DB®-D
DESIGNATOR ITEM SYMBOL DESCRIPTION
) TYPE B Refer to Selection Guide
@3 Output Voltage 12~50 e.g.3.3V = 33,50V = 50
@ Output Voltage Accuracy 2 23?3\(/\/(%];§1<?\Q\/)
B®-DM Package (Order Unit) MR-Q SOT-25 (3,000pcs/Reel)

() The “-Q” suffix denotes “AEC-Q100” and “Halogen and Antimony free” as well as being fully EU RoHS compliant.
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15. Automotive ICs

. XD6216 Series  28vLow Power Consumption 150mA Voltage Regulators (with Stand-by Function)

Xz
FREE
General Description

XD6216 series are positive voltage regulator ICs with 28V of opera-
tion voltage. The series consists of a voltage reference, an error am-
plifier, a current limiter, a thermal shutdown circuit and a phase com-
pensation circuit plus a driver transistor.

The output voltage is selectable in 0.1V increments within the range
of 1.8V to 12V using laser trimming technologies.

The output stabilization capacitor (C,) is also compatible with low ESR
ceramic capacitors.

The over current protection circuit and the thermal shutdown circuit
are built-in. These two protection circuits will operate when the output
current reaches current limit level or the junction temperature reaches
temperature limit level.

The CE function enables the output to be turned off and the IC be-
comes a stand-by mode resulting in greatly reduced power consump-
tion.

Typical Application Circuit
* Vin Vour
e Cin CE CL
T 1.0uF Vss 1.0uF

Ordering Information

AEC-Q100 Grade?2

Max Output Current: 150mA (Vin=Vour+3.0V)

Low Power Consumption: 5y A

Stand-by Current: Less than 0.1 A

Dropout Voltage: 190mV@Ilour=20mA (Vour=5.0V)
Input Voltage Range: 2.0V~28.0V

Output Voltage Range: 1.8V~12.0V (0.1V Step)
Fixed Output Accuracy: +1%  (Vour=2.0V)

+20mV (Vour=1.9V)
30dB@1kHz

Current Limit Circuit

Thermal Shutdown Circuit
Low ESR Capacitor: Ceramic Capacitor Compatible
Operating Ambient Temperature: -40°C~+105°C
Package: SOT-25

Environmentally Friendly: EU RoHS Compliant, Pb Free

Typical Performance Characteristics

XD6216B501

VIN=VCE' C|N=C|_=1 .Ou F(ceramic)

High Ripple Rejection:
Built-in Protection:

10
9

<8

3

87 T ===

- 6 ,.‘-'-' —

£

g5 7

= 7/ /

34

23 o

§ O I N Ta=-40°C
] Ta=25°C

——-Ta=105C |

0 l 1 |

4 8 12 16 20 24 28
Input Voltage : V) (V)

(@]

4l XD62160DRBEE®-D™
§ DESIGNATOR ITEM SYMBOL DESCRIPTION
% @ TYPE B Refer to Selection Guide
o For the voltage within 1.8V~9.9V (0.1V increments);
o
@ - e.g.2.5vV = 25,50V = 50
@3 Output Voltage 18~C0 For the voltage within 10.0V~12.0V (0.1V increments);
e.g. 10.6V = A6, 11.2V = B2, 12.0V = CO
= @ Output Voltage Accuracy 1 1%
> B®-D Package (Order Unit) MR-Q SOT-25 (3,000pcs/Reel)
g ) The “-Q” suffix denotes “AEC-Q100” and “Halogen and Antimony free” as well as being fully EU RoHS compliant.
(]
S
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I
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. XD61 33 Se"es Capacitor Delay Type Voltage Detectors with Sense Pin Isolation ¢
e AEC-Q100 Grade1

—_—
The XD6133 series are ultra-small delay capacitor adjustable type Operating Ambient Temperature: -40°C~+125°C 4
voltage detectors that have high accuracy and sense pin isolation. Operating Voltage Range: ZA?)\S/;&;)}\/MX Rating: 7.0V) )
High accuracy and a low supply current are achieved by means of a Detect Voltage Range (standard): 1.3V, 1.6V, 2.2V, 2.3V, 2.4V, 2.9V, 3.0V, 6%
CMOS process, a highly accurate reference power supply, and laser 3.1V, 4.4V, 4.5V, 4.6V g3
trimming technology. Detect Voltage Range (option):  1.0V~5.0V g€
Lo . . . Detect Voltage Accuracy: +18mV (Vor<1.5V) )
The sense pin is isolated from the power input pin to enable r_non.ltor- (Ta=25C) +1.2% (1.5V=Vpr<3.0V) §3
ing of the voltage of another power supply. Output can be maintained +1.5% (3.1V=Vpr=<5.0V)
in the detection state even if the voltage of the power supply that is Detect Voltage Accuracy: +36mV (Vor<1.5V) —
. LT . . = ~ Of 0, =
monitored drops to OV. The sense pin is also suitable for detecting (Ta=-40~125°C) f%gof’ ((;f’\\//f\\//wfgg\\//)) z
. . To.U% . = VDF=9.
high voltages, and the detection and release voltage can be set as Temperature Characteristics: +50ppm/°C (TYP.) 2
desired using external resistors. Hysteresis Width: Vo X5.0% (TYP.) Q
An internal delay circuit is also provided. By connecting a capacitor to Low Supply Current: 1.28 A (TYP) =
the Cd/MRB pin, any release delay time and detect delay time can be Ylggkaf(wg;*tectlon) g
set, and the pin can also be used as a manual reset pin. Vin=6.0V (At release) s
Manual Reset Function: Yes
Output Type: CMOS or Nch open drain —
Output Logic: H level or L level at detection »
Delay Capacitance Pin: Release delay / detection delay can be set | §
in 5 time ratio options 2
Packages: USP-6C,SOT-26 2
Environmentally Friendly: EU RoHS compliant, Pb free F
=
Pin Configuration
@Type A/B/C/D/L @Type E/F/H/KIM
CAMRB Vss  Vse CAMRB Vss Vs ?
[s] [¢] Vemn 6 [ 1~ [e] [s] [¢] Vear 6 ] 1~ -
[}
=
Ves 5[] [] 2 ReseT Vss 5[] [] 2 rReseTB g
o
—— CdMRB 4 [] ] 3 vn CdMRB 4 [] ] 3 va =
] g
Vi RESET NC Viy RESETB NC "-;
SOT-26 USP-6C SOT-26 USP-6C 3
(TOP VIEW) (BOTTOM VIEW) (TOP VIEW) (BOTTOM VIEW) —
=
Typical Application Circuit Typical Performance Characteristics g
(]
<
V VIN=3.3V, VSEN=0.72V—0.88V (o)
g)z XD6133C08DMR-Q Cd=0.1 ¢ F. Rp=288k Q (tDR=20ms) H
VDD1 ?‘3
21.0
?
Voo 206
VR orDCDC I > P N =
Vean < Rpul®™ u g 0] E
202 o
® — 3
RESET £
CaMRB  RESET > RESETB s ™ g
RESET ;6 Cd RESETB INPUT 8 s s
SW 4 VSS é 196 ®
T T | T 94
- - 777 19.2 =
180 -50 -25 0 25 50 75 100 125 150 g
(*1.Unused for the CMOS output products) :
Ambient Temperature : Ta (°C) =
o
L
Ordering Information
XC61330D2DO®-D
DESIGNATOR ITEM SYMBOL DESCRIPTION
0] Output Configuration C CMOS output —
N Nch open drain output ;
@® Detect Voltage 2335365122"‘33"‘524"‘6 e.g. 1.3V — @=1, @=3 @
@ Type A~K Refer to [Selection Guide] %
- ) MR-Q SOT-26 (3,000pcs/Reel)
6e-0™ Packages (Order Unit) ER-Q USP-6C (3,000pcs/Reel)
) The “-Q” suffix denotes “AEC-Q100” and “Halogen and Antimony free” as well as being fully EU RoHS compliant.
eSelection Guide
TYPE RESET/RESETB OUTPUT DELAY (Rp:Rn) HYSTERESIS
A Active High2) 1.0 144kQ-0Q 5.0%(TYP.) —
B 7 1:0.125 144kQ:18kQ 1 =
C T 1:1 144kQ: 144kQ 1 s
D 1 2:1 288KQ: 144kQ 1 &
L 1 0.076:1 11kQ: 144kQ 1 2
E Active Low(2) 1:0 144kQ:0Q 1 E]
F 7 1:0.125 144kQ:18kQ 1 2
H T 1:1 144kQ : 144kQ T 7
K T 2:1 288kQ: 144kQ 1 g
(2 ”Active High” is H level when detection occurs, and “Active Low” is L level when detection occurs. g
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15. Automotive ICs

- I xD6132 Series

|

Delay Capacitor Adjustable Voltage Detectors with Sense Pin Isolation,
Surge Voltage Protection and Hysteresis External Adjustment

AEC-Q100 Grade1

Halogen
Antimony

o
FREE

<
; § The XD6132 series are ultra-small delay capacitor adjustable type Operating Ambient Temp.erature: -40°C~+125°C
¢ voltage detectors that have high accuracy and sense pin isolation. Operating voltage range: zAi\;;l?tf}\/nax Rating: 7.0V)
%g High accuracy and a low supply current are achieved by means of a Detect voltage range: 0.8V~20V 91
Eg C'MO'S process, a highly accurate reference power supply, and laser Detect voltage accur;cy: +1 8mV(VDF<1.5V)
& trimming technology. (Ta=25°C) +1.2%(1.5V=Vpr=2.0V)
The sense pin is isolated from the power input pin to enable monitor- Detect voltage accuracy: +36mV(Vor<1.5V)
=== ing of the voltage of another power supply. Output can be maintained (Ta=-40~125°C) o E27%(1.5V=Vor=2.0V)
= in the detection state even if the voltage of the power supply that is Le';‘t’::;asti‘:‘iigr:_rade"St'cs' \'/—'_5(lpgT{,/§.(|D;P)')
= monitored drops to OV. The sense pin is also suitable for detecting Azjustaue Pin for Hysteresis Width:YZ; ’ '
s high voltages, and the detection and release voltage can be set as Low supply current: 1.28 4 A(TYP.)
= desired using external resistors. An internal surge voltage protection Vin=1.6V/(At detection)
2 circuit and an internal delay circuit are also provided. 1.65 1 A(TYP,)
@ By connecting a capacitor to the Cd/MRB pin, any release delay time Manual reset function: \\/(2: o0Vt relezse)
[ and detect dela_ly time can be set and the pin can also be used as a Output type: CMOS or N-ch open drain
% Mmanual reset pin. Output logic: H level or L level at detection
£ The HYS external adjustment pin can be used to establish a sufficient Delay capacitance pin: Release delay / detection delay can be set
2 hysteresis width. in 5 time ratio options
2 Sense pin: Includes a surge voltage protection function
§ Packages: USP-6C,SOT-26

Environmentally Friendly: EU RoHS compliant, Pb free

Pin Configuration

=== @A/B/C/D/L type @E/F/H/K/IM type
® CAMRB Vss  Vsa CAMRB Vs  Vse
: ool wsp [ 1w [ [ [ wmsB [ 10w
c
§ Vss 5[] ] 2 rReseT Vss 5[] [l 2 ResETB
Q
] CdMRB 4 [] (R CdMRB 4 [] s v
H Vi RESET HYS Vi RESETB HYS
@
— SOT-26 USP-6C SOT-26 USP-6C
= (TOP VIEW) (BOTTOM VIEW) (TOP VIEW) (BOTTOM VIEW)
g
Sl Typical Application Circuit Typical Performance Characteristics
2
2 +B Voo VIN=3.3V
= XD6132C10E VSEN=0V—10V—0V
= I R2=100kQ , R3=330kQ
R3 40
v
R1 N
VVV——— HYS Rpull™” 85 R . p——— .
& Vsex g 30 -
> RESET 3 s , 1
g R2 g RESETB L. N n 'y
s 2 r 1
1 CAMRB S th ! !
£ RESE‘ag cd v ?s vy I&: T
5 GND | W T T : S Lo
] O 1
05 : :
(*1.Unused for the CMOS output products) 00 ] '
- Battery (+B) voltage monitoring: Detects high voltage via R1/R2 resistance divi- ° ! ? s N s ¢ ’ 8 e
Go sion. Voltage Sense : Veey(V)
Q A hysteresis width can be added as desired by connecting R3 between the Vsen [= = oPeN = = = Rrizaak@ Ri=560%|
3 and HYS pins
S . o
{8 Ordering Information
XD61320RR@E®-D
DESIGNATOR ITEM SYMBOL DESCRIPTION
) . C CMOS output
? @ Output Configuration N N-ch open drain oulput
Z [R©) Detect Voltage 08~20 e.g. 1.0V —» @=1, @=0
@ @ Type A~K Refer to Selection Guide
& . ; MR-Q SOT-26 (3,000pcs/Reel)
o -
@ @ Packages (Order Unit) ER-Q USP-6C (3,000pcs/Reel)
(M The “-Q” suffix denotes “AEC-Q100” and “Halogen and Antimony free” as well as being fully EU RoHS compliant.
eSelection Guide
TYPE RESET/RESETB OUTPUT DELAY(Rp:Rn) HYSTERESIS
A Active High('2) 1:0 144kQ:0Q 0.1%(TYP.)
- B 7 1:0.125 144kQ: 18kQ 7
bl C 1 1:1 144kQ: 144kQ 1
2 D 1 2:1 288kQ: 144kQ B
] L 1 0.076:1 11kQ: 144kQ 1
E E Active Low(*2) 1:0 144kQ:0Q 1
3 F 1 1:0.125 144kQ:18kQ 1
g H 1 1:1 144kQ: 144kQ 1
%— K 1 2:1 288kQ:144kQ 1
g (2 "Active High” is H level when detection occurs, and “Active Low” is L level when detection occurs.
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. XD61 30/ XD61 31 Series Watchdog Timeout Period Externally Adjustable Voltage Detector

(e
FREE
General Description

The XD6130/XD6131 series is voltage detector with watchdog func-
tion.

Arelease delay time and watchdog timeout period can be adjusted by
one external capacitor.

The series is used for monitoring of microprocessor. When the
power supply voltage reaches voltage or the pulse from Low to High
is not input into a watchdog pin within watchdog timeout period, Low
signal outputs from RESETB pin.

The XD6130 has manual reset function. When the manual reset pin
goes low, low level signal outputs from RESETB pin and reset can be
asserted at any time.

The XD6131 has ON/OFF control of the watchdog function. By setting
the EN pin to low level, the watchdog function can be OFF while the
voltage detector remains operation. Since the EN pin internally
pulled up, the ICs can be used with there pins left open for not use.

Pin Configuration

Cd  Ves RESETB Cd  Vss RESETB

i [ B
i :

WD EN Vi
WD MRB Vi JENB
SOT-26

SOT-26 (TOP VIEW)

(TOP VIEW)

XD6130 Series XD6131 Series

AEC-Q100 Grade1

. adA| 10839Q abeIOA
anpoj diyd BN uI ST R S AT

1.5V~6.0V

(Absolute Max. Rating: 7.0V)

1.6V, 2.2V, 2.3V, 2.4V, 2.9V, 3.0V, 3.1V,

4.4V, 4.5V, 4.6V (=1.0%)

Vorx5%

8.1 u A Detected

9.8uA Released

2.5uA Released (EN=L)

Manual Reset (XC6130)

Watchdog ON/OFF Function (XC6131)

Watchdog Timeout Period : 100ms (Cd=0.1 ¢ F)

Release Delay Time : 100ms (Cd=0.1 £ F) (Power-on State)
10ms (Cd=0.1 u F) (After Watchdog Timeout)

Operating Ambient Temperature: -40°C~+125°C

Package: SOT-26

Environmentally Friendly: EU RoHS Compliant, Pb Free

Typical Performance Characteristics

Cd=0.01 y F, WD=RESETB=OPEN, Ta=25°C
EN=VSS(WD Function OFF)
EN=VIN (WD Function ON)

Operating Voltage Range:
Detect Voltage:

Hysteresis Width :
Low Quiescent Current:

Functions:

XD6131A301MR-Q

14

12 ﬂ —— WD Function ON
=< —— WD Function OFF‘
3 10
17
a L
£ 8
g
3 6
>
g 4 ﬂ
@»

2

0 .

0 1 2 3 4 5 6

Input Voltage:VIN(V)

Typical Application Circuits

XD6130 Series

XD6131 Series

VIN VIN
VIN Rpull 17 VIN Rpull
RESETB RlﬁiETTB RESETB RIE?,IETTB
(L— MRB EN/ENB
EI cd WD| lio T cd Wn | 110
J__ vss Vss
RESET
sw
Ordering Information
XD6130D23@DB®-D With MRB Pin (Manual Reset)
DESIGNATOR ITEM SYMBOL DESCRIPTION
@ Type A MRB pin With pull-up resistor
[@©) Detect Voltage 16~50 e.g. 1.6V = @=1, @=6
@ Detect Accuracy 1 +1.0%
B®E-@ Package (Order Unit) MR-Q SOT-26 (3000pcs/Reel) (2

(") The “-Q” suffix denotes “AEC-Q100” and “Halogen and Antimony free” as well as being fully EU RoHS compliant.

(2 The SOT-26 reels are shipped in a moisture-proof packing.

XD6131D2@@DB®-D With EN pin (Watchdog Disable)
DESIGNATOR ITEM SYMBOL DESCRIPTION
O Type A EN pin With pull-up resistor
@) Detect Voltage 16~50 e.g. 1.6V — =1, @=6
@ Detect Accuracy 1 +1.0%
B®®-@ Package (Order Unit) MR-Q SOT-26 (3000pcs/Reel) (2

) The “-Q” suffix denotes “AEC-Q100” and “Halogen and Antimony free” as well as being fully EU RoHS compliant.

(2 The SOT-26 reels are shipped in a moisture-proof packing.
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15. Automotive ICs

B XD6121/XD6122/XD6123/XD6124 Series

o
FREE
General Description

The XD6121/XD6122/XD6123/XD6124 series are groups of high-precision, low
current consumption voltage detectors with watchdog functions incorporating
CMOS process technology. The series consist of a reference voltage source,
delay circuit, comparator, and output driver. With the built-in delay circuit, the
XD6121/XD6122/XD6123/XD6124 series’ ICs do not require any external
components to output signals with release delay time. The output type is
VDFL low when detected. With the XD6121/XD6122/XD6123/XD6124 series’
ICs, the EN/ENB pin can control ON and OFF of the watchdog functions. By
setting the EN/ENB pin to low or high level, the watchdog function can be OFF
while the voltage detector remains operation. Since the EN/ENB pin of the
XD6122 and XD6124 series is internally pulled up to the VIN pin or pulled down
to the VSS pin, the ICs can be used with the EN/ENB pin left open, when the
watchdog functions is used. The detect voltages are 1.6V, 2.2V, 2.3V, 2.4V,
2.9V, 3.0V, 3.1V, 4.4V, 4.5V, 4.6V. Six watchdog timeout period settings are
available in a range from 50ms to 1.6s. Five release delay time settings are
available in a range from 3.13ms to 400ms.

Pin Configuration

Voltage Detector with Watchdog Function and ON/OFF Control (VbF=1.6V~5.0V)

AEC-Q100 Grade3

1.6V, 2.2V, 2.3V, 2.4V, 2.9V, 3.0V,
3.1V, 4.4V, 4.5V, 4.6V

VDFL X 5% (TYP.)

1.0V ~ 6.0V

(Absolute Max. Rating: 7.0V)
Detect Voltage Temperature Characteristics:

+100ppm/°C (TYP.)

Detect Voltage Range:

Hysteresis Width:
Operating Voltage Range:

Output Configuration: N-channel open drain
Watchdog Pin: Watchdog input
EN/ENB Pin: The watchdog function is forced off.

Release Delay Time: 400ms, 200ms, 100ms, 50ms, 3.13ms (TYP.)
Watchdog Timeout Period: 1.6s, 800ms, 400ms, 200ms, 100ms,

50ms (TYP.)
Operating Ambient Temperature: -40°C ~ +85°C
Packages: SOT-25

Environmentally Friendly: EU RoHS Compliant, Pb Free

(TOP VIEW)

Typical Application Circuit

VIN uP
(6]
® VIN
XD6121/XD6122
XD6123/XD6124
Rpull
RESETB
VIN  RESETB L > INPUT
EN/ENB WD |« /0
Vss Vss
3 7

Ordering Information

Typical Performance Characteristics

XD6121~XD6124 (VDF=2.7V)

140 :
Ta=85°C s
120 | r,_,_»/w-’“"‘”"
<
= 100 — T |
g L7
. 80 [~ Ta=25°C /j"—_"
£t 60 Ta=-40°C
S /
2 40 [-
o
7
20
0 g
0 1 2 3 4 5 6

Input Voltage: Vi (V)

XD6121DQB®@®®-@: EN Pin: No Pull-Up Resistor
XD6122D2R@@B®-D: EN Pin: Pull-Up Resistor
XD6123DQB@E®-@: ENB Pin: No Pull-Down Resistor
XD6124D@@B®-D): ENB Pin: Pull-Down Resistor

DESIGNATOR ITEM

SYMBOL DESCRIPTION

@ Release Delay Time(™)

3.13ms (TYP)

50ms (TYP)

100ms (TYP)

200ms (TYP.)

400ms (TYP.)

@) Watchdog Timeout Period

50ms (TYP.)

100ms (TYP.)

200ms (TYP.)

400ms (TYP.)

1.6s (TYP)

~N|o|o|s|wd|mim|o|lo) >

@ Detect Voltage

800ms (TYP)
16, 22, 23, 24, 29, 30, .
31, 44, 45, 46 ex.)4.5V: @=4,@=5

®6-@ Package (Order Unit)

MR-Q SOT-25 (3,000pcs/Reel)

() Please set the release delay time shorter than or equal to the watchdog timeout period.

ex.) XD6123F523MR or XD6123F623MR

(2) The “-Q” suffix denotes “AEC-Q100” and “Halogen and Antimony free” as well as being fully EU RoHS compliant.
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°® 16. Other ICs

. XC31 01 Se"es Ultra Small Analog Output Temperature Sensor with G

R Alarm Output Pin
FFTEE

—_—
The XC3101 series is a temperature sensor IC which features ultra Input Voltage Range: 2.7V ~ 5.5V ;
small, low current consumption, and high-accurate detection. It can Analog Output Voltage: 1.600V (TYP.) @25°C u'g
provide both analog and alarm outputs. The alarm output configures 2.365V (TYP.) @-40°C e
N-channel open-drain. The device consists of a band-gap type tem- 0.717V (TYP.) @100°C %&é’
perature sensor, a voltage reference, a temperature setting tilt ampli- Analog Output Temp. Coefficient: -11.77mV/°C (TYP.) o2
fier, a comparator, and various set resistors. Analog Output Temp. Range: -40°C ~ +100°C § 3
Alarm temperature is internally set at 70°C. When the temperature Temperature Accuracy: +3.5°C@ T a= -40°C ~ +100°C
exceeds a set point, the alarm output is maintained as "Low". Alarm Temperature: 70°C +4.5°C ?
When the temperature drops a pre-set hysteresis width from the set Alarm Hysteresis: 5°C (TYP.) =
point, the alarm output is released to "High". The hysteresis width is Alarm Output Configuration: N-channel Open-Drain i
5°C. Alarm Output Logic: Active Low Alarm Z
An analog voltage output is provided in a high-accuracy which is Low Quiescent Current: 3.5 A (TYP) @25°C g
guaranteed in the operating temperature range of -40°C to 100°C. Operating Ambient Temperature: -40°C ~ +100°C 2
An external A/D can monitor the sensing temperature. Packages: USPN-4, SSOT-24 °
The operating input voltage range is 2.7 to 5.5V. The small con- Environmentally Friendly: EU RoHS Compliant, Pb Free
sumption current of 3.5 A (TYP.) is ideally suited for temperature 0
detection for battery devices. The ultra small USPN-4 (1.2 x 0.9 x )
0.4) package is available for the high-density board mounting in mo- o
bile device applications as well as an industry standard package E.
SSOT-24. s
Pin Configuration Typical Performance Characteristics .
XC3101AC70 g
Vop=2.7V, laour=1pA 2
Cin=0.1pF(ceramic), C.=0.1uF(ceramic) §
-;2500 9
4l z 3
< | £2000 —
:
& =
USPN-4 SSOT-24 2 1500 ki
(BOTTOM VIEW) (TOP VIEW) z g
8 g
5 e
Typical Application Circuit ©1000
o
VPuII—up ;é ?
500 . . . z
50 -25 0 25 50 75 100 125 g
R Ambient Temperature: Ta [°C] %.
PULL H
(o]
I

Y
] o° Voour Alarm Output

VeaT — Vaour T’Analog Output
CIN VSS CL

Ordering Information

>
o
=
=
o
2
o
»

PRODUCT NAME ALARM TEMPERATURE 2 HYSTERESIS WIDTH ) PACKAGE ORDER UNIT
XC3101AC70NR-G" 70°C 5°C SSOT-24 3,000pcs/Reel
XC3101AC707R-G( 70°C 5°C USPN-4 5,000pcs/Reel

) The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.

(2 For other alarm temperature besides 70°C, please contact your local Torex sales office or representative.
Optional setting range is 50°C ~ 95°C.

(3 The hysteresis width selections are available in 5°C and 2 other optional for alarm temperature.

B
3
PRODUCT NAME HYSTERESIS WIDTH DESCRIPTION éf
XC3101AA 0°C (TYP.) Semi-custom g
XC3101AB 2.4°C (TYP) Semi-custom 2
XC3101AC 5°C (TYP.) Standard ‘%
g
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16. Other ICs

K
FREE
General Description

The XC25BS8 series is an ultra small PLL clock generator IC which
can generate a high multiplier output up to 4095 from an input fre-
quency as low as 8kHz. The series includes a divider circuit,
phase/frequency comparator, charge pump, and VCO so it is possi-
ble to configure a fully operational circuit with a few external com-
ponents like one low-pass filter capacitor. The Input divider ratio (M)
can be selected from a range of 1 to 2047, the output divider ratio (N)
can be selected from a range of 1 to 4095 and they are set internally
by using laser timing technologies. Output frequency (fQ0) is equal
to input clock frequency (fcLkin) multiplied by N/M. Output frequency
range is 1MHz to 100MHz. Reference clock from 8kHz to 36MHz can
be input as the input clock. The IC stops operation and current drain
is suppressed when a low level signal is input to the CE pin which
greatly reduces current consumption and produces a high imped-
ance output.

The setting of the input divider ratio (M), output divider ratio (N), and
charge pump current (Ip) are factory fixed semi-custom. Please ad-
vise your Torex sales representative of your particular input/output
frequency and supply voltage specifications so that we can see if we
will be able to support your requirements. The series is available in
small SOT-26W and USP-6C.

. XC25BS8 Series yitra small PLL Clock Generator ICs with Built-in

Divider/Multiplier Circuits

Features

8kHz ~ 36MHz (*1)

1MHz ~ 100MHz

(fao=fcLkin x N/M) (1)

1~4095 (1

1~2047 (1)

2.50V ~ 5.50V (')

(Absolute Max. Rating: 7.0V)

Low Quiescent Current: 10 £ A MAX. when stand-by ("2)

Operating Ambient Temperature: -40°C ~ +85°C

Packages: SOT-26W, USP-6C

Environmentally Friendly: EU RoHS Compliant, Pb Free

*1: The series are semi-custom products. Specifications for each
product are limited within the above range. The input frequency
range is set within t5% of customer’s designated typical fre-
quency.
Please note that setting of your some requirements may not be
possible due to the specification limits of this series.

*2: When the IC is in stand-by mode, the output becomes high im-
pedance and the IC stops operation.

Input Frequency Range:
Output Frequency Range:

Output Divider (N) Range:
Input Divider (M) Range:
Operating Voltage Range:

Pin Configuration

Qo Vss CE
] []
Voo 6 [ 1 a0
LPF 5 2 Vss
CLKin 4 [ 3 ce
Voo LPF  CLKin
SOT-26W USP-6C
(TOP VIEW) (BOTTOM VIEW)

Typical Application Circuit _
||

al |

i 700

o -]

VoD Cin

\
\
858520X

| FEE

fCLKin
2l

CE input
) /j/

*1: CIN (by-pass capacitor, 0.1 4 F) and LPF should be connected to
the IC as close as possible.

Typical Performance Characteristics

PLL Output signal jitter 2 (ts2) (synchronous to an input signal)
XC25BS8001xx (610 multiplier, input 15kHz (TYP.))

Tek 1.0065/[5 20173 Acas .
S —
]
1
1
[T i
]
Input Signal } = Output jitter
fewkin - t,=20(ns) 4
Output Signal |
fao i

Ordering Information

XC25BS80DRQR@G-®

DESIGNATOR ITEM SYMBOL DESCRIPTION
Serial number based on internal standards
D2e Product Number 001 e.g. product number 001 — D@®=001
. . MR-G SOT-26W (3,000pcs/Reel)
—@)"
@5-© Packages (Order Unit) ER-G USP-6C (3,000pcs/Reel)

) The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.
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TVS Diodes

| Comparison of Characteristics

Product number XBP06VOU25R-G XBP1012-G XBP1010-G XBP1011-G XBP1013-G
Type Bidirectional (Single) Unidirectional (Single)

Vgr MIN. (@Ig=1mA) 6.0V 13.3V 6.2V 6.0V 6.0V

Ir MAX. 1.0pA 1.0pA 1.0pA 5.0pA 10pA

C; (@QVR=0V,f=1MHz) 0.35pF(MAX.) 100pF(MAX.) 35pF(MAX.) 110pF(MAX.) 300pF(MAX.)
ESD Protection 15kV 8kV 8kV 25kV 25kV
Package FBP1006 SOD-323P SOD-923 SOD-523P SOD-323P

Dimensions (mm)

1.0x0.6(h=0.55)

2.5x1.25(h=0.95)

1.0x0.6(h=0.45)

1.6x0.8(h=0.65)

2.5x1.25(h=0.95)

Pin Configuration

(1

ry

g

¥y

[

x

g

[

wx

]

[

wx

]

Product number XBP1008-G XBP06VOU2MR-G | XBP06V4E2HR-G | XBPO6V4E4GR-G | XBP06V1E4MR-G
Type Unidirectional (Dual) Unidirectional (Quad)

Vgr MIN. (@lg=1mA) 6.0V 6.0V 6.4V 6.4V 6.1V

Ir MAX. 20pA 1.0pA 1.0pA 1.0pA 2.5pA

C; (@QVR=0V,f=1MHz) 1.0pF(MAX.) 0.8pF(MAX.) 40pF(TYP.) 40pF(TYP.) 170pF(TYP.)
ESD Protection 8kV 15kV 30kV 30kV 30kV
Package SOT-23P SOT-23 USP-3 USP-4 SOT-25

Dimensions (mm)

2.9x2.4(h=11)

2.9x2.8(h=1.3)

1.2x1.2(h=0.6)

1.6x1.2(h=0.6)

2.9x2.8(h=1.3)

{E‘

A

Pin Configuration v m
o & L

Product number XBP15SRV05W-G | XBP14E5UFN-G XBP141P-G

Type Array

Vgr MIN. (@lg=1mA) 6.0V 6.0V 6.0V

Ir MAX. 5.0uA 1.0uA 1.0uA

C, 1/0-GND 1.2pF(MAX.) 0.8pF(MAX.) 0.4pF(MAX.)

(@Vr=0V,f=1MHz) |I/O-I/O 0.6pF(MAX.) 0.4pF(MAX.) 0.2pF(TYP.)

ESD Protection 10kV 8kV 15kV

Package SOT-26P DFN2510-10A DFN2510-10A

Dimensions (mm) 2.9x2.8(h=1.3) 2.5x1.0(h=0.55) 2.5x1.0(h=0.55)
[ [s] [4] Ol T 2] T ™ o o 0 O

[ [

Pin Configuration 3[x %% E; J} HL ﬂ {L
tx 4% |[Aoool|lhdosras
[ERERE

| Application Circuits

XBP15SRV05W-G

4
h 4

Y ¥

USB 2.0

A

Controller

Yy

EBchE

A 4 4
A 4D 4

LT el T

XBP14E5UFN-G

L:z L:z
v
I;l

4

USB 3.0
Controller

v

LTI T
Gl =1 [

v L:z
v

T

v
[

XBP141P-G

0

17. Discrete Semiconductors

|T|

USB 3.0
Controller

4

i

[4]

Ml
LT LT ] [

i

[=] [}
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17. Discrete Semiconductors

==
s
. Zener Diode
)
&
E g Max Reverce
@ S Nominal Zener Voltage Zener Impedance Leakage Current Package el
? Min [V] | TYP[V] | Max [V] ZZT@5mA(Q) ZZK@1mA(Q) IR [LA] VR [V]
gg XBZ02P0751-G 7.13 7.5 7.88 15 80 1 5 SOD-523P 5,000
%% XBZ02P0911-G 8.65 9.1 9.56 15 100 0.5 6 SOD-523P 5,000
g% XBZ02P1201-G 1.4 12 12.6 25 150 0.1 8 SOD-523P 5,000
%3 XBZ02P3601-G | 34.2 36 37.8 90 350 0.1 25.2 SOD-523P 5,000
== | XBZ12A120C-G 1.4 12 12.6 25 150 0.1 9.1 USP-2B02 10,000
2
. Schottky Barrier Diode
s
T | S| \Olage) | Curent) | vohge() | Cumemima) |  CapactygR) | Peckese | Posies
g-; XBS013P11R-G 30 0.01 0.35 0.01 4 S0OD-923 8,000
;i XBS013R1DR-G 30 0.1 0.46 0.0003 2 USP-2B01 10,000
XBS013815R-G 30 0.1 0.71 0.002 6 SOD-523 3,000
XBS013S16R-G 30 0.1 0.71 0.002 6 SOD-723 3,000
"% | XBS013S1CR-G 30 0.1 1 0.002 2 USP-2B02 10,000
§ XBS013V1DR-G 30 0.1 0.37 0.007 2 USP-2B01 10,000
g XBS023P11R-G 30 0.2 0.5 0.1 5 SOD-523P 5,000
é XBS024S15R-G 40 0.2 0.53 0.002 5 SOD-523 3,000
% XBS053P11R-G 20 0.5 0.49 0.1 15 SOD-323P 5,000
% XBS053V13R-G 20 0.5 0.4 0.1 12 SOD-323A 3,000
g XBS053V15R-G 20 0.5 0.4 0.1 12 SOD-523 3,000
&
ﬁ, XBS104S13R-G 40 1 0.49 0.2 35 SOD-323A 3,000
2 XBS104S14R-G 40 1 0.49 0.2 35 SOD-123A 3,000
. XBS104P11R-G 40 1 0.56 0.5 30 SOD-123P 3,000
— | XBS104V14R-G 40 1 0.365 2 150 SOD-123A 3,000
g XBS203V19R-G 30 2 0.35 3 110 SMA-XG 2,000
g XBS204V19R-G 40 2 0.46 0.1 75 SMA-XG 2,000
3 XBS204S19R-G 40 2 0.485 0.2 70 SMA-XG 2,000
¢ XBS206S19R-G 60 2 0.615 0.3 45 SMA-XG 2,000
XBS303V29R-G 30 3 0.39 0.9 190 SMA-XG 2,000
5 |xBs3o3vigr-G 30 3 0.355 3 385 SMA-XG 2,000
._% XBS304S19R-G 40 3 0.465 0.3 180 SMA-XG 2,000
g XBS304F11R-G 40 3 0.45 2 120 SMA-PG 1,800
XBS306S19R-G 60 3 0.59 0.003 75 SMA-XG 2,000
XBS306P11R-G 60 3 0.75 0.1 80 SMA-PG 1,800
2 XBS504V1AR-G 40 5 0.49 0.1 210 SMBT 4,000
;%,'- XBS506V1AR-G 60 5 0.6 0.05 150 SMBT 4,000

=
o
o
o
=
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-
- E
Fast Recovery Diode
Reverse RMS I:Cour'\./'\./:r:cti Forward Reverse FI{Reec;/:vr:?y f::
Product Voltage Voltage (Average) Voltage Current Time Package Pcs/Reel
VRM [V] VRMS [V] IF(AV) [A] VF@ (V) IR@ (LA) Trr [nS] _a‘
=<
XBF10A20S-G 200 140 1 0.95 1 35 SMAF 3,000 §§
XBF10A40S-G 400 280 1 1.25 1 35 SMAF 3,000 oz
TQ
XBF10A60S-G 600 420 1 1.7 1 35 SMAF 3,000 %5
=
XBF20A20S-G 200 140 2 0.95 1 35 SMBF 10,000 LE
XBF20A40S-G 400 280 2 1.25 1 35 SMBF 10,000 =
XBF20A60S-G 600 420 2 1.7 1 35 SMBF 10,000 g
z
EX
k-l
5
- ] ] =
. Switching Diode s
—
Reverse Forward Forward Reverce Recovery . C
Volt Volt Current Current t CEpEElEEe g
Product el e/ T e IS Package Pcs/Reel o
=
VRRM [V] VF [V] IF [mA] IR [LA] VR [V] trr [ns] CT [pF] g
XBW1SS400-G 80 1.2 100 0.1 80 4 0.5 SOD-523P 5,000
XBW21P0204-G 75 1.25 150 0.03 25 4 1.5 SOT-323 3,000
—_—
>
- - I::D
. Bridge Diode
[
Repetitive Non %
Peak Forward Continuous Forward Reverse B
Product Reverse Current Forward Surge Voltage Current Package Pcs/Reel &
Voltage Current g
g
VRM [V] IF(AV) [A] IFSM [A] VF [V] IR [LA] 5
XBR12A6-G 600 1.5 50 1.1 5 SDIP 3,000 %
XBR12A8-G 800 1.5 50 1.1 5 SDIP 3,000
XBR12A10-G 1000 1.5 50 1.1 5 SDIP 3,000 f—
)
=
2
_—
9

N
=]
@
o
)
o
o
@
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17. Discrete Semiconductors o

B Power MOS FET

sioje|nbay abejjop 'el

‘ N Channel

=
EE VDS VGS ID RDS(on)Max. mQ CissTyp.
88 SERIES Package Pcs/Reel
58 v +V A 10V oF 25V | 15V | 12v oF
)
25 [xP151A12A2MR-G] 20 8 1 100 140 220 SOT-23 3,000
=5 |XP151A13A0MR-G| 20 12 1 100 160 250 180 SOT-23 3,000
— |xP161A1265PR-G| 30 20 1 120 170 150 SOT-89 1,000
= [xPi61a1385PRG| 20 8 4 50 70 390 SOT-89 1,000
5 [xpis1atiBoMR-G| 20 12 4 55 95 320 SOT-23 3,000
= [xPie1a11a1PRG| 30 20 4 65 105 270 SOT-89 1,000
Qo
£ [xP231N0201TR-G 3 SOT-23
: (Development) 30 20 0.15 (TYP) - (TO-236) 3,000
== [XP232N0301TR-G 17 SOT-23
E (Development) 30 20 0.3 (TYP) . (TO-236) 3,000
& [xP233N0501TR-G 0.6 SOT-23
g (Development) 30 20 0.5 (TYP) - (To-236) | 000
=
XP234N0801TR-G 0.25 SOT-23
(Development) 30 20 0.8 (TYP) - (To-236) | 3000
XP235N2001TR-G 0.08 SOT-23
== | (Development) 30 20 2 (TYP) - (To-236) | 000
o
¢ [xP2s1N7002TR-G 35 SOT-23
H (Development) 60 20 0.15 (TYP) - (To-236) | 3000
=
o
¢ [xp262N7002TR-G 15 SOT-23
g (Development) 60 20 03 (TYP) - (To-236) | 000
S
= [xP263n1001TRG 0.2 SOT-23
: 60 20 1 ; 3,000
— (Development) (TYP) (TO-236)
o
H
<
o
3 ’ P Channel
@
VDS VGS ID RDS(on)Max. mQ CissTyp.
== SERIES Package Pcs/Reel
= v +V A 10v | 45v | 25v | 18v | 12v pF
= [xP152A12COMRG[ 20 12 0.7 300 500 180 SOT-23 3,000
3
:  [xPi62a12a6PRG| 30 20 07 | 250 450 160 SOT-89 1,000
5 [xpis2attEsMR-G| 20 12 25 170 300 310 SOT-23 3,000
XP162A11COPR-G| -30 20 25 150 280 280 SOT-89 1,000
= |XP202A0003MR-G| -30 20 3 67 95 435 SOT-23 3,000
o [xP202a0003PR-G| -30 20 5 59 100 450 SOT-89 1,000
[}
¢ [xP231P0201TRG 3200 SOT-23
3 (Development) | 0 8 02 - (TYP) - - ; (TO-236) | 3000
XP232P0501TR-G 850 | 1300 SOT-23
(Development) | 0 8 -045 - (TYP) | (TYP) - - (To-236) | 000
XP233P1501TR-G 190 SOT-23
(Development) | 30 20 15 - (TYP) - - - (To-236) | 3000

S
o
@
o
Q
o
e
@
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) 18. Package Power Dissipation

s
. Package Power Dissipation
g
@ CL-2025-02 Power Dissipation @ LGA-4B01 Power Dissipation §'
Power dissipation data for the CL-2025-02 is shown in this Power dissipation data for the LGA-4B01 is shown in this page. " =&
page. The value of power dissipation varies with the mount board gg
The value of power dissipation varies with the mount board conditions. %‘i
conditions. Please use this data as the reference data taken in the i‘gj
Please use this data as the reference data taken in the following condition. 5‘%’
following condition. .
1. Measurement Condition ?
1. Measurement Condition Condition : Mount on a board =
Condition: Mount on a board Ambient : Natural convection §
Ambient: Natural convection Soldering : Lead (Pb) free §
Soldering: Lead (Pb) free Board : Dimensions 40 x 40 mm (1600 mm? in one side) &
Board: Dimensions 40 x 40 mm (1600 mm? in one side) Copper (Cu) traces occupy 50% of the front
Copper (Cu) traces occupy 50% of the board area and 50% of the back. ;ﬁ
in top and back faces. The copper area is divided into four block, one %
Package heat-sink is tied to the copper traces. block is 12.5% of total. ?,-
Material: Glass Epoxy (FR-4) Each terminal connects one copper block in .
Thickness: 1.6 mm the front and one in the back.
Through-hole: 4 x 0.8 Diameter Material : Glass Epoxy (FR-4)

Thickness : 1.6mm
Through-hole : 4 x 0.8 Diameter

40.0

40.0

{I} 28.9

19b1eyn Aianeg 'nl sJajjo4u0) uonng ysnd 'cLI

o
o
<
‘ :
254 44 §
o
Evaluation Board (Unit: mm) | 28.9 ‘ H
53
2. Power Dissipation vs. Ambient Temperature Evaluation Board (Unit: mm)
Board Mount (Tj max = 125°C) 2. Power Dissipation vs. Ambient temperature -g
Ambient Power Dissipation | Thermal Resistance . . (‘-‘%
Temperature (°C) Pd (mW) (°C/W) Board Mount (Tjmax=125"C) &
25 1000 Ambient Power Dissipation |Thermal Resistance
85 250 100.00 Temperature (°C) Pd (mW) (°CIW)
25 600
166.67 —
85 240 S
Pdvs. Ta g
£ 1200 3
E
< 1000
o
= 800
o
T 600
go3 =
2 400 5
2 -
5 200 2
; o
25 45 65 85 105 125 !
Ambient Temperature: Ta (°C) §
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18. Package Power Dissipation

. Package Power Dissipation

sioje|nbay abejjop 'GI

@ LGA-8B01 Power Dissipation (105°C)

Power dissipation data for the LGA-8B01 is shown in this page.

(1]

@ MSOP-10 Power Dissipation

Power dissipation data for the MSOP-10 is shown in this page.
The value of power dissipation varies with the mount board
conditions.

Please use this data as the reference data taken in the
following condition.

gg Please use this data as the reference data taken in the
‘g‘g following condition.

g2

%‘%’ 1. Measurement Condition

5 Condition: Mount on a board

E Ambient: Natural convection

= Soldering: Lead (Pb) free

,%3 Board: Dimensions 40mm x 40mm (1600mm? in one side)

§ Copper (Cu) traces

3 15t Layer : Approx 50%_Connects to lead 1/4/5/8

== 2" | ayer : Approx 50%_Connects to lead 1/4/5/8

g 3 Layer : Approx 50%_Connects to lead 1/4/5/8

a 4" Layer : Approx 50%_Connects to lead 1/4/5/8

,§-,: (The copper area is divided into four bloak,

. one block is 12.5% of total. Each terminal
connects one copper block in the front and
one in the back.)

Material: Glass Epoxy (FR-4)
Thickness: 1.6mm
Through-hole: 4 x 0.8 Diameter
40.0
25
LGA-8BO1

19b1ey) Ateneg 'ﬂl s19]]03u0) uoung ysnd -g|,|

s9| aAowoINy 'SII

< >

Evaluation Board (Unit: mm)

2. Power Dissipation vs. Ambient Temperature

o
& Board Mount (Tjmax=125°C)
@ Ambient Power Dissipation | Thermal Resistance
Temperature (°C) Pd (mW) (°C/W)
25 1000
105 200 100.00
o
:a;_ Pdvs Ta
< 1200
£ 1000
% 800
& § 600
3 2 400
& 2
3 g 200 - \V
g =0 ‘
7 25 45 65 85 105 125
g Ambient Temperature: Ta (°C)

1. Measurement Condition

Condition :
Ambient :
Soldering :
Board :

Material :
Thickness :
Through-hole :

[

Mount on a board

Natural convection

Lead (Pb) free

Dimensions 40mm x 40mm (1600mm? in one side)
13t Inner Metal Layer about 50% tied to the pin 10
2" |Inner Metal Layer does not exist

3" Inner Metal Layer does not exist

4% Inner Metal Layer about 50% tied to the pin 10
Each pin is tied to the copper traces.

Glass Epoxy (FR-4)

1.6mm

10 x 0.8 Diameter

Evaluation Board (Unit: mm)

2. Power Dissipation vs. Ambient temperature

Board Mount (Tjmax=125°C)

Ambient Power Dissipation | Thermal Resistance
Temperature (°C) Pd (mW) (°CIW)
25 500
85 200 200.00

151
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. Package Power Dissipation

@ QFN-20 Power Dissipation

Power dissipation data for the QFN-20 is shown in this page.
The value of power dissipation varies with the mount board
conditions.

Please use this data as the reference data taken
following condition.

in the

1. Measurement Condition
Condition : Mount on a board
Ambien t: Natural convection

Soldering : Lead (Pb) free
Board : Dimensions 40 x 40 mm (1600 mm? in one side)
Copper (Cu) traces occupy 50% of the board area
in top and back faces.
Package heat-sink is tied to the copper traces.
Material : Glass Epoxy (FR-4)

Thickness : 1.6 mm
Through-hole : 5 x 0.8 Diameter

40

28.9
40

28.9

Evaluation Board (Unit: mm)

2. Power Dissipation vs. Ambient Temperature

Board Mount (Tjmax=125°C)

@ QFN-24 Power Dissipation

Power dissipation data for the QFN-24 is shown in this page.
The value of power dissipation varies with the mount board
conditions.

Please use this data as the reference data taken
following condition.

in the

1. Measurement Condition
Condition: Mount on a board
Ambient: Natural convection
Soldering: Lead (Pb) free
Board: Dimensions:40 x 40 mm (1600mm? in one side)
4Copper Layers
18t Inner metal layer about 50% is not
connected to the heatsink back metal.
2", 3 and 4™ Inner metal layer about 50%
connects to the heatsink back metal.
Material: Glass Epoxy (FR-4)

Thickness: 1.0 mm

Through-hole: 4 x 0.4 Diameter
. 40.0 r

Evaluation Board (Unit: mm)

2. Power Dissipation vs. Ambient Temperature

Board Mount (Tjmax=125°C)

Thermal

Ambient Power Dissipation | Thermal Resistance Ambient Power Dissipation
Temperature (°C) Pd (mW) (°CIW) Temperature (°C) Pd (mW) Resistance (°C/W)
25 1000 25 1500
85 200 100.00 85 600 66.67
Pdvs Ta Pdvs. Ta
< 1200
g < 1600
£ 1000 % 1400
T 800 S 1200
s < 1000
g 600 5 800
2 400 g 600
Do
o (=)
a 0 OL) 0
25 45 65 85 105 125 § 25 45 65 85 105 125
Ambient Temperature Ta (°C) Ambient Temperature: Ta (°C)
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18. Package Power Dissipation

. Package Power Dissipation

sioje|nbay abejjop 'al

@ SOP-8FD Power Dissipation

Power dissipation data for the SOP-8FD is shown in this page.
The value of power dissipation varies with the mount board
conditions.

Please use this data as the reference data taken in the
following condition.

(1]

adA] j09)aq abeyon
sioje|nbay abelop

1. Measurement Condition
Condition : Mount on a board
Ambient : Natural convection
Soldering : Lead (Pb) free
Board : Dimensions 40 x 40 mm (1600 mm? in one side)
Copper (Cu) traces occupy 50% of the board
area in top and back faces.
Package heat-sink is tied to the copper traces.
Material: Glass Epoxy (FR-4)
Thickness: 1.6mm
Through-hole: 4 x 0.8 Diameter

ainpo diyo niny 'LlI

youms peo 'ZlI

40.0

28.9

19b1ey) Ateneg '171| s19]j03U0) uoung ysnd 's[l

@ SOT-223 Power Dissipation

Power dissipation data for the SOT-223 is shown in this page.
The value of power dissipation varies with the mount board
conditions.
Please use this data as the reference data taken in the
following condition. Ambient Temperature: Ta (°C)
1. Measurement Condition
Condition: Mount on a board
Ambient: Natural convection
Soldering: Lead (Pb) free
Board: Dimensions 40 x 40 mm (1600 mm? in one side)
Copper (Cu) traces occupy 50% of the board area
in top and back faces.
Package heat-sink is tied to the copper traces.
Material: Glass Epoxy (FR-4)
Thickness: 1.6 mm
Through-hole: 4 x 0.8 Diameter

L 40.0 4

I 28.9

o [} o
g S
: 2 L
g 254 14
g._ Evaluation Board (Unit: mm) Evaluation Board (Unit: mm)
2. Power Dissipation vs. Ambient Temperature 2. Power Dissipation vs. Ambient temperature
i Board Mount (Tjmax=125°C) Board Mount (Tj max = 125°C)
H Ambient Power Dissipation Thermal Ambient Power Dissipation Thermal
o Temperature (°C) Pd (mW) Resistance (°C/W) Temperature (°C) Pd (mW) Resistance (°C/W)
25 1500 25 1500
85 600 66.67 85 600 66.67

;%’- PdVS. Ta Pdvs Ta
% = 1600

E 1600 £ 1400 |

2 1200 g 12

§ 1000 |- 5 1000

T 800 g 800
= g 600 2 600
% 200
& 2 0 o 200
o o 0
S 25 45 65 85 105 125
) 25 45 65 85 105 125
] Ambient Temperature: Ta (°C) Ambient Temperature Ta (°C)
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. Package Power Dissipation

@ SOT-23 Power Dissipation

Power dissipation data for the SOT-23 is shown in this page.
The value of power dissipation varies with the mount board
conditions.

Please use this data as the reference data taken in the
following condition.

1. Measurement Condition
Condition: Mount on a board
Ambient: Natural convection
Soldering: Lead (Pb) free
Board: Dimensions 40 x 40 mm (1600 mm? in one side)
Copper (Cu) traces occupy 50% of the board area
in top and back faces.
Package heat-sink is tied to the copper traces.
(Board of SOT-26 is used)
Material: Glass Epoxy (FR-4)
Thickness: 1.6 mm

Through-hole: 4 x 0.8 Diameter
40.0

28.9

Evaluation Board (Unit: mm)

2. Power Dissipation vs. Ambient temperature

Board Mount (Tj max = 125°C)

Ambient Power Dissipation Thermal
Temperature (°C) Pd (mW) Resistance (°C/W)
25 500
85 200 200.00
Pdvs Ta
600
% 500
Z; 400
::% 300
& 200
& 100
0
25 45 65 85 105 125
Ambient Temperature Ta (°C)

@ SOT-25 Power Dissipation

Power dissipation data for the SOT-25 is shown in this page.
The value of power dissipation varies with the mount board conditions.

Please use this data as the reference data taken in the following
condition.
1. Measurement Condition
Condition: Mount on a board
Ambient: Natural convection
Soldering: Lead (Pb) free
Board: Dimensions 40 x 40 mm (1600 mm? in one side)
Copper (Cu) traces occupy 50% of the board area
in top and back faces.
Package heat-sink is tied to the copper traces.
(Board of SOT-26 is used)
Material: Glass Epoxy (FR-4)
Thickness: 1.6 mm
Through-hole: 4 x 0.8 Diameter
400
L 28.9 N

28.9
40.0

(= A
Evaluation Board (Unit: mm)

2. Power Dissipation vs. Ambient temperature

Board Mount (Tj max = 125°C)

Ambient Power Dissipation Thermal Resistance
Temperature (°C) Pd (mW) (°C/W)
25 600
85 240 166.67

Pdvs Ta

25 45 65 85 105 125
Ambient Temperature Ta (°C)

3. Power Dissipation vs. Ambient temperature (105°C)

Board Mount (Tj max = 125°C)

Ambient Power Dissipation Thermal Resistance
Temperature (°C) Pd (mW) (°CIW)
25 600
105 120 166.67

Pdvs Ta

o

25 45 65 85 105 125
Ambient Temperature Ta (°C)

700
s 600
E

= 500
H

§ 400
g

% 300

a
5 200
H

3
%100

TOIREX
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18. Package Power Dissipation

g . . .

. Package Power Dissipation

1

§ @ SOT-26 Power Dissipation @ SOT-26W Power Dissipation
=2 Power dissipation data for the SOT-26 is shown in this page. Power dissipation data for the SOT-26W is shown in this page.
§§ The value of power dissipation varies with the mount board The value of power dissipation varies with the mount board
2% conditions. conditions.

§‘§ Please use this data as the reference data taken in the Please use this data as the reference data taken in the
:;é' following condition. following condition.
E 1. Measurement Condition 1. Measurement Condition

= Condition: Mount on a board Condition: Mount on a board

:—,’?- Ambient: Natural convection Ambient: Natural convection

? Soldering: Lead (Pb) free Soldering: Lead (Pb) free

g Board: Dimensions 40 x 40 mm (1600 mm? in one side) Board: Dimensions 40 x 40 mm (1600 mm? in one side)
== Copper (Cu) traces occupy 50% of the board area Copper (Cu) traces occupy 50% of the board area
g in top and back faces. in top and back faces.

% Package heat-sink is tied to the copper traces. Package heat-sink is tied to the copper traces.
?;' Material: Glass Epoxy (FR-4) Material: Glass Epoxy (FR-4)

. Thickness: 1.6 mm Thickness: 1.6 mm

Through-hole: 4 x 0.8 Diameters Through-hole: 4 x 0.8 Diameters
40.0 40.0

28.9
28.9

19b1ey) Ateneg '171| s19]j03U0) uoung ysnd 's[l
40.0

T TP w I
g._ Evaluation Board (Unit: mm) Evaluation Board (Unit: mm)
2. Power Dissipation vs. Ambient temperature 2. Power Dissipation vs. Ambient temperature
i Board Mount (Tj max = 125°C) Board Mount (Tj max = 125°C)
H Ambient Power Dissipation Thermal Ambient Power Dissipation Thermal
o Temperature (°C) Pd (mW) Resistance (°C/W) Temperature (°C) Pd (mW) Resistance (°C/W)
25 600 25 600
85 240 166.67 85 240 166.67
g_ Pd s Ta Pdvs Ta
é 700 700
£ 600 £ 600
E E
> 500 o 500
§ 400 S 400 -
2 300 3 300
> a 2
pas 5 200 5 200
g : g
g a 100 a 100
% 0 0
§ 25 45 65 85 105 125 25 45 65 85 105 125
g. Ambient Temperature Ta (°C) Ambient Temperature Ta (°C)
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. Package Power Dissipation

@ SOT-89 Power Dissipation

Power dissipation data for the SOT-89 is shown in this page.
The value of power dissipation varies with the mount board
conditions.

Please use this data as the reference data taken in the
following condition.

1. Measurement Condition
Condition: Mount on a board
Ambient: Natural convection
Soldering: Lead (Pb) free
Board: Dimensions 40 x 40 mm (1600 mm? in one side)
Copper (Cu) traces occupy 50% of the board area
in top and back faces.
Package heat-sink is tied to the copper traces.
Material: Glass Epoxy (FR-4)
Thickness: 1.6 mm
Through-hole: 5 x 0.8 Diameter

40.0

@ SOT-89-5 Power Dissipation

Power dissipation data for the SOT-89-5 is shown in this page.
The value of power dissipation varies with the mount board conditions.

Please use this data as the reference data taken in the following
condition.
1. Measurement Condition
Condition: Mount on a board
Ambient: Natural convection
Soldering: Lead (Pb) free
Board: Dimensions 40 x 40 mm (1600 mm? in one side)
Copper (Cu) traces occupy 50% of the board area
in top and back faces.
Package heat-sink is tied to the copper traces.
Material: Glass Epoxy (FR-4)
Thickness: 1.6 mm
Through-hole: 5 x 0.8 Diameter
40.0
y 28.9 N
b
[0

i
E 3

Evaluation Board (Unit: mm)

2. Power Dissipation vs. Ambient temperature

Board Mount (Tj max = 125°C)

o
=
) 15
Evaluation Board (Unit: mm)
2. Power Dissipation vs. Ambient temperature
Board Mount (Tj max = 125°C)
Ambient Power Dissipation Thermal
Temperature (°C) Pd (mW) Resistance (°C/W)
25 1000
85 200 100.00
Pdvs Ta
1200

% 1000
E; 800
}Z?; 600
8 400
§ 200

o ‘ ‘

25 45 65 85 105 125
Ambient Temperature Ta (°C)

Ambient Power Dissipation Thermal Resistance
Temperature (°C) Pd (mW) (°C/W)
25 1300
85 520 76.92

Pdws Ta

1400

>
S
3

1000

800

600

400

Power Dissipation Pd (mW)

200

25

45 65 85
Ambient Temperature Ta (°C)

105 125

3. Power Dissipation vs. Ambient temperature (105°C)

Board Mount (Tj max = 125°C)

Ambient Power Dissipation Thermal Resistance
Temperature (°C) Pd (mW) (°C/W)
25 1300
105 260 76.92

Pd s Ta

1400

IS
S o
38 8

o
3
3

=3
3
3

a
=)
3

Power Dissipation Pd (mW)

~
S
3

o

45 65 85
Ambient Temperature Ta (°C)

—

5 125
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18. Package Power Dissipation

sioje|nbay abejjop 'al

. Package Power Dissipation

@ SSOT-24 Power Dissipation

(1]

Power dissipation data for the SSOT-24 is shown in this page.
The value of power dissipation varies with the mount board

Please use this data as the reference data taken in the

Mount on a board
Natural convection

Dimensions 40 x 40 mm (1600 mm? in one side)
Copper (Cu) traces occupy 50% of the board area

in top and back faces.

Package heat-sink is tied to the copper traces.
Glass Epoxy (FR-4)

58

%% conditions.

:;é' following condition.

2 1. Measurement Condition

= Condition:

(2]

z Ambient:

? Soldering: Lead (Pb) free

g Board:

F Material:
Thickness: 1.6 mm

Through-hole

: 4 x 0.8 Diameter

40.0

@ TO-252 Power Dissipation

Power dissipation data for the TO-252 is shown in this page.
The value of power dissipation varies with the mount board

conditions.

Please use this data as the reference data taken in the
following condition.

1. Measurement Condition

Condition:
Ambient:
Soldering:
Board:

Material:

Thickness
Through-hole

Mount on a board

Natural convection

Lead (Pb) free

Dimensions 40 x 40 mm (1600 mm? in one side)
Copper (Cu) traces occupy 50% of the board area
in top and back faces.

Second pin is tied to the copper traces.

Glass Epoxy (FR-4)

1 1.6 mm

: 4 x 0.8 Diameter

40.0

o
2
—_— o
> - o g
o < <
% N
L " N
& o K 1.4
g 4 sﬁe
g._ Evaluation Board (Unit: mm) Evaluation Board (Unit: mm)
2. Power Dissipation vs. Ambient temperature 2. Power Dissipation vs. Ambient temperature
i Board Mount (Tj max = 125°C) Board Mount (Tj max = 125°C)
H Ambient Power Dissipation Thermal Ambient Power Dissipation Thermal
o Temperature (°C) Pd (mW) Resistance (°C/W) Temperature (°C) Pd (mW) Resistance (°C/W)
25 500 25 1800
85 200 200.00 85 720 55.56

g_ Pd vs Ta Pd vs Ta
% 600 2000
° < 1800

500 £ 1600 |

400 T o 1400

5 1200 -

300 S 1000
= % 800
= 200 S 600
8 100 | § 400
& & 200
b 0 0
§ 25 45 65 85 105 125 25 45 65 85 105 125
g. Ambient Temperature Ta (°C) Ambient Temperature Ta (°C)
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. Package Power Dissipation

@ USP-2B01 Power Dissipation

Power dissipation data for the USP-2B01 is shown in this page.
The value of power dissipation varies with the mount board

conditions.

Please use this data as the reference data taken in the

following condition.

1. Measurement Condition

@ USP-2B02 Power Dissipation

Power dissipation data for the USP-2B02 is shown in this page.
The value of power dissipation varies with the mount board

conditions.

Please use this data as the reference data taken in the

following condition.

1. Measurement Condition

Condition :
Ambient :
Soldering :
Board :

Material :
Thickness :

Mount on a board

Natural convection

Lead (Pb) free

Dimensions 114.3mmx76.2mm

Copper (Cu) traces occupy 74.2mm x 74.2mm
of the board area in back faces.

Glass Epoxy (FR-4)

1.6mm

2. Power Dissipation vs. Ambient temperature

Condition :
Ambient :
Soldering :
Board :

Material :
Thickness :

Mount on a board
Natural convection
Lead (Pb) free

Dimensions 114.3mmx76.2mm
Copper (Cu) traces occupy 74.2mm x 74.2mm
of the board area in back faces.

Glass Epoxy (FR-4)
1.6mm

2. Power Dissipation vs. Ambient temperature

sioje|nbay abejjop 'sI

adA) 10919q abeyjon
sioje|nbay abeyop 0L

ainpo diyd mny 'llI

yoUMS peo ‘zk

Board Mount (Tj max = 125°C) Board Mount (Tj max = 125°C) %
Ambient Power Dissipation Thermal Ambient Power Dissipation Thermal E
Temperature (°C) Pd (mW) Resistance (°C/W) Temperature (°C) Pd (mW) Resistance (°C/W) | &
25 100 1000.00 25 110 909.09 g
85 40 : 85 44 : g
Pdvs Ta =
g
120 §
100 =
80 ~_ B g
60 o
40 ia —
20 Y ;
25 45 65 85 105 125 g
Ambient Temperature Ta(°C) g
Board Mount (Tj max = 150°C) Board Mount (Tj max = 150°C) =
Ambient Power Dissipation Thermal Ambient Power Dissipation Thermal 2
Temperature (°C) Pd (mW) Resistance (°C/W) Temperature (°C) Pd (mW) Resistance ("C/W) | &
25 125 25 137.5 3
85 65 1000.00 85 71.5 862.07
150 0 150 0
PdvsTa Pdvs Ta ;_
IS i
o o
2 100 T~ & 120
S T~ S 100 T~
g ¥ o~ g 80 ~
g 60 ~—_ 2 60 T~
é 40 T é 40 \ s
g 2 g 20 —~ g
g o L : : L g 0 : : ! - &
25 50 75 100 125 150 25 50 75 100 125 150 2
Ambient Temperature Ta (°C) Ambient Temperature Ta (°C) §
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18. Package Power Dissipation

g . . .
. Package Power Dissipation
&
§ @ USP-3 Power Dissipation @ USP-4D Power Dissipation
= Power dissipation data for the USP-3 is shown in this page. Power dissipation data for the USP-4D is shown in this page.
gg The value of power dissipation varies with the mount board The value of power dissipation varies with the mount board
2% conditions. conditions.
§‘§ Please use this data as the reference data taken in the Please use this data as the reference data taken in the
%‘é’ following condition. following condition.
E 1. Measurement Condition 1. Measurement Condition
= Condition: Mount on a board Condition : Mount on a board
,%3 Ambient: Natural convection Ambient : Natural convection
§ Soldering: Lead (Pb) free Soldering : Lead (Pb) free
s Board: Dimensions 40 x 40 mm (1600 mm? in one side) Board : Dimensions 40mmx40mm (1600mm? in one side)
= Copper (Cu) traces occupy 50% of the board area Copper (Cu) traces occupy 50% of the board area
? in top and back faces. in top and back faces.
% Package heat-sink is tied to the copper traces. Package heat-sink is tied to the copper traces.
,§-,: Material: Glass Epoxy (FR-4) Material : Glass Epoxy (FR-4)
. Thickness: 1.6 mm Thickness : 1.6mm

Through-hole:

4 x 0.8 Diameter

19b1ey) Ateneg 'ﬂl s19]]03u0) uoung ysnd -g|,|

28.9
40.0

Evaluation Board (Unit: mm)

s9| aAowoINy 'SII

2. Power Dissipation vs. Ambient temperature

Board Mount (Tj max = 125°C)

—_—
: Ambient Power Dissipation Thermal
= Temperature (°C) Pd (mW) Resistance (°C/W)
5 25 1000
@ 100.00
85 400
Pdvs Ta
I
S
g 1200
g =
3 £ 1000
@ o
o
g 800
§ 600
%
a 400
@ 2 20
p S
2 0
< 25 45 65 85 105 125
% Ambient Temperature Ta (°C)
o
§.
é‘.

Through-hole :

4 x 0.8 Diameter

40

888
Sosasesssatoresss

.
5
RS

SR
SRR
RS
55

0%
%
%
%5
%S
2%

.
2
55
R
=%
5
tetores
49900008

..
S
35355
SRR
s
IR
SRRREES
R

%
%
2%

02

<
o
5

5%
s
s
O
s
S5
e

55
R
203
:

0%

5

5
o

Evaluation Board (Unit: mm)

2. Power Dissipation vs. Ambient temperature

Board Mount (Tj max = 125°C)

Ambient Power Dissipation Thermal
Temperature (°C) Pd (mW) Resistance (°C/W)
25 650
85 260 153.85
Pd vs Ta
700 -
600
500 \\
400 ~_
300 p—
200
100
o . : .
25 45 65 85 105 125
Ambient Temperature Ta(°C)

159
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. Package Power Dissipation

@USP-6B06 Power Dissipation

Power dissipation data for the USP-6B06 is shown in this page.
The value of power dissipation varies with the mount board
conditions.

Please use this data as the reference data taken in the

@ USP-6C, USP-6B, USP-6EL, and USP-4 Power Dissipation

Power dissipation data for the USP-6C, USP-6B, USP-6EL, and USP-4
is shown in this page.

The value of power dissipation varies with the mount board conditions.
Please use this data as the reference data taken in the following
condition.

following condition.

1. Measurement Condition

Condition

Material:

Thickness
Through-hole

: Mount on a board
Ambient:
Soldering:
Board:

Natural convection

Lead (Pb) free

Dimensions 40 x 40 mm (1600 mm? in one
side)

Copper (Cu) traces occupy 50% of the board
area in top and back faces

Package heat-sink is tied to the copper traces
Glass Epoxy (FR-4)

1 1.6 mm

: 4 x 0.8 Diameter

40.0

2.5

1
= :
<
®
<
. 289
Evaluation Board (Unit: mm)
2. Power Dissipation vs. Ambient temperature
Board Mount (Tj max = 125°C)
Ambient Power Dissipation Thermal
Temperature (°C) Pd (mW) Resistance (°C/W)
25 900
85 360 111.11
Pd vs Ta
% 1000
o 800 |
o
§ 600
g \
3 400 ~
9 200
[
25 45 65 85 105 125
Ambient Temperature Ta (°C)

1. Measurement Condition

Condition: Mount on a board
Ambient: Natural convection
Soldering: Lead (Pb) free
Board: Dimensions 40 x 40 mm (1600 mm? in one side)
Copper (Cu) traces occupy 50% of the board area
in top and back faces.
Package heat-sink is tied to the copper traces.
Material: Glass Epoxy (FR-4)
Thickness: 1.6mm

Through-hole:

4 x 0.8 Diameter
40.0

40.0

>

Evaluation Board (Unit: mm)

2. Power Dissipation vs. Ambient temperature

Board Mount (Tj max = 125°C)

Ambient Power Dissipation Thermal Resistance
Temperature (°C) Pd (mW) (°C/W)
25 1000
85 400 100.00
Pdvs.Ta
s 1200
£ 1000
T g00 |
1‘:'% 600
£ 400
g 200
o 0
25 45 65 85 105 125
Ambient Temperature: Ta(°C)

3. USP-6C Power Dissipation vs. Ambient temperature (105°C)

Board Mount (Tj max = 125°C)

d
o
=1
=3

Ambient Power Dissipation Thermal Resistance
Temperature (°C) Pd (mW) (°C/W)
25 1000
105 200 100.00
Pdvs Ta
2 1200

o ©
S o
S o

N
o
5]

Power Dissipation Pd (m!
»
o
=3

o

25

45 65 85 105 125
Ambient Temperature Ta (°C)
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18. Package Power Dissipation

-E L] L] L]

. Package Power Dissipation

X0

©

§' @ USP-8 Power Dissipation @ USP-8B10 Power Dissipation

=2 Power dissipation data for the USP-8 is shown in this page. Power dissipation data for the USP-8B10 shown in this page.
;":,;5 The value of power dissipation varies with the mount board -clz—gr? d?;iaolﬁgs of power dissipation varies with the mount board
gg conditions. Please use this data as the reference data taken in the
g2 Please use this data as the reference data taken in the following condition.

=2 following condition.

& 1. Measurement Condition

Condition: Mount on a board

- 1. Measurement Condition Ambient: Natural convection

= Condition: Mount on a board Soldering: Lead (Pb) free

§ Ambient: Natural convection Board: Copper foil 4 layer

= _— Dimensions 76.2mm x 114.3mm (about 8700mm?
g Soldering: Lead (Pb) free in one side)

& Board: Dimensions 40 x 40 mm (1600 mm? in one side) 1st inner layer : 50mmx50mm connection with heat sink
. Copper (Cu) traces occupy 50% of the board area gnéillayer 377(?mm"77(?mm connec?ion Wltth r:]eatt Sfinlb
S . rd layer : 70mmx70mm connection with heat sin

g in top and back.fac.es._ 4th layer : 50mmx=50mm connection with heat sink
= Package heat-sink is tied to the copper traces. Material: Glass Epoxy (FR-4)
3 Material: Glass Epoxy (FR-4) Thickness: 1.6mm
Thickness: 1.6 mm Through-holg: ¢ 0.2mm 60pcs |
Through-hole: 4 x 0.8 Diameter 76.2 W
7
5 40-0 - 50 o
H |
) 2.9 ﬁ‘
g
3 o
— 1
2 & £ =
= ™
P <
g - v
& 7 =
> =
3
E Evaluation Board (Unit: mm)
| [
2. Power Dissipation vs. Ambient temperature | I o

= ) o 2. Power Dissipation vs. Ambient Temperature
2 Board Mount (Tj max = 125°C)
g Ambient Power Dissipation Thermal Board Mount (Tjmax=125°C)
(o Temperature (°C) Pd (mW) Resistance (°C/W) Ambient Power Dissipation Thermal
25 1200 83.33 Temperature (°C) Pd (mW) Resistance (°C/W)
85 480 ) 25 1400 71.43
85 560 )
.:“ Pdvs Ta
°
é 1400 . Pd vs Ta
£ 1200 Z 1600
£ o : o
£ 800 S 1000 —~
& 600 & 00 T~
z D 400 2 600 T~
& $ 200 5 40
& 8 S 200
3 0 S 0 . . .
H 25 45 65 85 105 125 25 45 65 85 105 125
g: Ambient Temperature Ta (°C) Ambient Temperature Ta (°C)
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. Package Power Dissipation

&

@ USP-9B01 Power Dissipation @ USP-10B Power Dissipation §
Power dissipation data for the USP-9B01 is shown in this page. Power dissipation data for the USP-10B is shown in this page. =
Please use this data as the reference data taken in the The value of power dissipation varies with the mount board §§
following condition. conditions. ‘g‘i
Please use this data as the reference data taken in the g‘é

1. Measurement Condition following condition. §'§

Condition: Mount on a board

Ambient: Natural convection 1. Measurement Condition ?
Soldering: Lead (Pb) free Condition: Mount on a board =
Board: Dimensions 40mm x 40mm (1600mm? in one side) Ambient: Natural convection §

Copper (Cu) traces occupy 50% of the board area Soldering: Lead (Pb) free §

in top and back faces. Board: 40 x 40 mm (1600 mm? in one side) &
Package hear-sink is tied to the copper traces. Inner two metal layers, no large metal area in —

Material: Glass Epoxy (FR-4) the front and back. E
Thickness: 1.6mm Copper Area: 15t Inner metal layer about 50% é
Through-hole: 4 x 0.8 Diameter 4% Inner metal layer about 50% §-
Each Heatsink back metal is connected to the .
400 / inner layers respectively.
25 | \ 2" and 3 Inner metal layer does not exist.
' . ' Material: Glass Epoxy (FR-4)

Thickness: 1.6mm

Through-hole: 4 x 0.8 Diameter
40.0

USP10B rev0

1ebiey) Aisneg 'ml S19]|04}u0D UOHNg ysnd 'e|,|

Evaluation Board (Unit: mm) g
3
2
g
2. Power Dissipation vs. Ambient Temperature Evaluation Board (Unit: mm) %
Board Mount (Tjmax=125°C) 2. Power Dissipation vs. Ambient temperature |
Ambient Power Dissipation Thermal i
Temperature (°C) Pd (mW) Resistance (°C/W) Board Mount (Tj max = 125°C) H
25 1200 83.33 Ambient Power Dissipation Thermal 3
85 480 Temperature (°C) Pd (mW) Resistance (°C/W)
25 1000
Pdvs Ta 85 400 100.00

s 1400 5
£ 1200 Pdvs. Ta 3
£ 1000 = 8

£ a0 E 1200

2 600 = 1000

& 400 ¢ 800

g 200 § 600
& 0 2 400 5
25 45 65 85 105 125 S 00 o
Ambient Temperature: Ta (°C) “;) |
g o g
25 45 65 85 105 125 J
Ambient Temperature: Ta (°C) 2
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18. Package Power Dissipation

-
:?: L] L] L]
Package Power Dissipation
o
'3' @ USP-10B03 Power Dissipation @ USP-12B01 Power Dissipation
== Power dissipation data for the USP-10B03 is shown in this | Power dissipation data for the USP-12B01 is shown in this page.
5s The value of power dissipation varies with the mount board conditions.
i5 page. Please use this data as the reference data taken in the following
Q . . he
22 Please use this data as the reference data taken in the condition.
oo . .
3;?7 following condition. 1. Measurement Condition
gg Condition: Mount on a board
@ s Ambient: Natural convection
- 1. Measurer.n.ent Condition Soldering: Lead (Pb) free
= Condition: Mount on a board Board Dimensions: 40 x 40 mm (1600 mm? in one side)
= Ambient: Natural convection Board: Inner two metal layers, no large metal area in the
o . front and back.
2 Soldering: Lead (Pb) free Copper Area: 1st Inner Metal Layer about 50%
g Board: Dimensions 40mm x 40mm (1600mm? in one side) 2nd Inner Metal Layer about 50% .
= Each Heatsink back metal is connected to the inner
e Copper (Cu) traces occupy 50% of the board area layers respectively.
= in top and back faces. Material: Glass Epoxy (FR-4)
S5 . Thickness: 1.6 mm
. Package hear-sink is tied to the copper traces. Through-hole: 2 x 0.8 Diameter
% Material: Glass Epoxy (FR-4) (One through-hole connection per one heatsink
= Thickness: 1.6mm back metal)
= 40.0

Through-hole: 4 x 0.8 Diameter

40.0

400

y 5
1

Evaluation Board (Unit: mm)

2. Power Dissipation vs. Ambient temperature

19b1ey) Aianeg 'VLI $19][043U0D UouNg ysng 'c|,|

1) 1ch Operation

5 65 85 105 125
Ambient Temperature:Ta (°C)

b

_? Board Mount (Tj max = 125°C)
2 Ambient Power Dissipation Thermal Resistance
3 . . Temperature (°C) Pd (mW) (°C/W)
2 Evaluation Board (Unit: mm) 25 800
3 125.00
- 85 320
]
2. Power Dissipation vs. Ambient Temperature o,
? %E\ 1000
& Board Mount (Tjmax=125°C) £ w0
g Ambient Power Dissipation Thermal P —
§ | Temperature (°C) Pd (mW) Resistance (°C/W) 7 |
gg 288 20000 * ® Ambief\fTemperamreBSTaﬁc) o e
] 2) 2ch Operation
S Pdvs Ta
= Board Mount (Tj max = 125°C)
% g 600 Ambient Power Dissipation Thermal Resistance
£ 500 Temperature (°C) Pd (mW) (°CIW)
< 400 \ 25 600 166.67
§ 300 | 85 240
g 200 [ Pdvs Ta
— o
= g 100 £ o
% e 0 g a0
§ 25 45 65 85 105 125 I
3 Ambient Temperature: Ta (°C) é’ 200
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. Package Power Dissipation

@ USPN-4 Power Dissipation

Power dissipation data for the USPN-4 is shown in this page.
The value of power dissipation varies with the mount board

conditions.
Please use this

data as the reference data taken in the

following condition.

1. Measurement Condition

Condition:
Ambient:
Soldering:
Board:

Material:
Thickness:
Through-hole:

Mount on a board

Natural convection

Lead (Pb) free

Dimensions 40 x 40 mm (1600 mm? in one side)
Copper (Cu) traces occupy 50% of the front
and 50% of the back.

The copper area is divided into four block, one
block is 12.5% of total.

The USPN-4 package has for terminals.

Each terminal connects one copper block in
the front and one in the back.

Glass Epoxy (FR-4)

1.6 mm

4 x 0.8 Diameter
40.0

@ USPN-4B02 Power Dissipation

Power dissipation data for the USPN-4B02 is shown in this page.
The value of power dissipation varies with the mount board

conditions.

Please use this data as the reference data taken in the
following condition.

1. Measurement Condition

Condition:
Ambient:
Soldering:
Board:

Material:
Thickness:
Through-hole:

Mount on a board

Natural convection

Lead (Pb) free

Dimensions 40 x 40 mm (1600 mm? in one side)
Copper (Cu) traces occupy 50% of the front
and 50% of the back.

The copper area is divided into four block, one
block is 12.5% of total.

The USPN-4 package has for terminals.

Each terminal connects one copper block in
the front and one in the back.

Glass Epoxy (FR-4)

1.6 mm

4 x 0.8 Diameter
400

28.9 t% %

s
=
40.0

Evaluation Board (Unit: mm)

2. Power Dissipation vs. Ambient temperature

RN <+ |2
ﬁi X SRS
Evaluation Board (Unit: mm)
2. Power Dissipation vs. Ambient temperature
Board Mount (Tj max = 125°C)
Ambient Power Dissipation Thermal
Temperature (°C) Pd (mW) Resistance (°C/W)
25 600
85 240 166.67
Pd vs Ta
700
% 600
& 500
§ 400 T~
£ 300 T~
@ NS
5 200
2100 f
o 0 L L X
25 45 65 85 105 125
Ambient Temperature: Ta(°C)

Board Mount (Tj max = 125°C)
Ambient Power Dissipation Thermal
Temperature (°C) Pd (mW) Resistance (°C/W)
25 550
85 220 181.82
Pdvs Ta
_ 600
g
£ 500
% 400
g 300
g 200
g 100
€ 4
25 45 65 85 105 125
Ambient Temperature Ta (°C)
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18. Package Power Dissipation

s . . .

. Package Power Dissipation

g

§' @ USPN-6 Power Dissipation @ USPQ-4B03 and USPQ-4B04 Power Dissipation
== Power dissipation data for the USPN-6 is shown in this page. Power dissipation data for the USPQ-4B03 and USPQ-4B04 are
:’;g The value of power dissipation varies with the mount board shown in this page.

EE conditions. The value of power dissipation varies with the mount board
g‘é Please use this data as the reference data taken in the conditions.

§'§ following condition. Please use this data as the reference data taken in the
. following condition.
E 1. Measurement Condition

= Condition : Mount on a board 1. Measurement Condition

,%3 Ambient : Natural convection Condition: Mount on a board

§ Soldering : Lead (Pb) free Ambient: Natural convection

s Board : Dimensions 40mm x 40 mm (1600mm?) Soldering: Lead (Pb) free
— Copper (Cu) traces occupy 50% of the front Board: 40 x 40 mm (1600mm?)

; and 50% of the back. 4 Copper Layers

% VSS pin is tied to the copper traces. Each layer is connected to the package

= Material : Glass Epoxy (FR-4) heat-sink and terminal pin No.1.

. Thickness : 1.6mm Each layer has approximately 800mm?

Through-hole : 4 x 0.8 Diameter copper area.
} 100 Material: Glass Epoxy (FR-4)
T ) Through-hole: 4 x 0.8 Diameter
b3 28.9 3 40.0

USPQ4-VSS 289

g\ Thickness: 1.6 mm
i
q
!
|
i
|
i

19b1ey) Aianeg 'VLI $19][043U0D UouNg ysng 'c|,|

=
a °
=2 S N
g
2 Evaluation Board (Unit: mm) °
3
2. Power Dissipation vs. Ambient temperature Evaluation Board (Unit: mm)
g Board Mount (Tj max = 125°C) 2. Power Dissipation vs. Ambient temperature
g Ambient Power Dissipation Thermal
$ | Temperature (°C) Pd (mW) Resistance (°C/W) Board Mount (Tj max = 125°C)
25 600 166.67 Ambient Power Dissipation Thermal
85 240 Temperature (°C) Pd (mW) Resistance (°C/W)
25 550
= 85 550 181.82

g Pd vs Ta
:‘:‘; =z 700 Pd s Ta

£ 600

& 500 - 600

kS 400 \ E 500

200 \ % 400

8 TN S
2 & 200 g 300
8 | 200 g 200
‘_‘aﬂ e o g 100
z 25 45 65 85 105 125 v
% Armbient TemperatureTa ) 2 0 Ampien?ﬁ'emperature Tasf"c) 108 125
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. Package Power Dissipation
g

@ WLP Power Dissipation §
Power dissipation data for the WLP is shown in this page. _s
The value of power dissipation varies with the mount board §§
conditions. ‘g‘i
Please use this data as the reference data taken in the g‘é
following condition. §'§
1. Measurement Condition ?
Condition: Mount on a board =
Ambient: Natural convection §
Soldering: Lead (Pb) free §
Board: 40mm x 40mm (1600mm? in one side) 5
Metal Area: 15t Metal Layer about 50% =

2" Inner Metal Layer about 50% ;f

3 Inner Metal Layer about 50% a

4t Metal Layer about 50% é

4 separations is each layer connected to each pin
Material: Glass Epoxy (FR-4)
Thickness: 1.6mm

Through-hole: 4 x 0.8 Diameter
40.0

2.5,

1ebiey) Aisneg 'ml S19]|04}u0D UOHNg ysnd 'e|,|

ol ! 289 2
:
Evaluation Board (Unit: mm) 5
153
2. Power Dissipation vs. Ambient temperature
Board Mount (Tj max = 125°C) 2
Ambient Power Dissipation Thermal %
Temperature (°C) Pd (mW) Resistance (°C/W) “
25 750
85 300 133.33

5
Pdvs. Ta g'
800 - &

S~

2 400

7 300 2
8 200 o
% 100 $
o 0 %
25 65 85 105 125 o
Ambient Temperature: Ta (°C) é
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The product and product specifications contained herein are subject to change without
notice to improve performance characteristics. Consult us, or our representatives

before use, to confirm that the information in this catalog is up to date.

The information in this catalog is intended to illustrate the operation and characteristics
of our products. We neither make warranties or representations with respect to the
accuracy or completeness of the information contained in this catalog nor grant any
license to any intellectual property rights of ours or any third party concerning with the

information in this catalog.

Applicable export control laws and regulations should be complied and the procedures
required by such laws and regulations should also be followed, when the product or

any information contained in this catalog is exported.

The product is neither intended nor warranted for use in equipment of systems which
require extremely high levels of quality and/or reliability and/or a malfunction or failure
which may cause loss of human life, bodily injury, serious property damage including
but not limited to devices or equipment used in 1) nuclear facilities, 2) aerospace
industry, 3) medical facilities, 4) automobile industry and other transportation industry
and 5) safety devices and safety equipment to control combustions and explosions. Do

not use the product for the above use unless agreed by us in writing in advance.
Although we make continuous efforts to improve the quality and reliability of our
products; nevertheless Semiconductors are likely to fail with a certain probability. So in
order to prevent personal injury and/or property damage resulting from such failure,
customers are required to incorporate adequate safety measures in their designs, such
as system fail safes, redundancy and fire prevention features.

Our products are not designed to be Radiation-resistant.

Please use the product listed in this catalog within the specified ranges.

We assume no responsibility for damage or loss due to abnormal use.

All rights reserved. No part of this catalog may be copied or reproduced unless agreed
by Torex Semiconductor Ltd in writing in advance.

TOREX SEMICONDUCTOR LTD.
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